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QmMB MEANS LESS TIME AND LESS SPACE PLUS 


e LOWER COST - Time is money. The overall cost of QMB 
motor starters is usually less than that of separately installed 
starters and switches. 
e PLUG-IN FLEXIBILITY + Plug-in switches and starters can be 
removed and installed in minutes. Minor circuit changes can be 
made without costly down time. Components easily rearranged 
if processes change. 
e ADDED SAFETY « Interlocking prohibits opening starter or 
switch doors when switch is “ON.” 
QMB panelboards accommodate reversing and non- 

Notice how the PLUG-IN switch unit 
reversing starters, sizes 0 through 4. QMB switchboards ts mounted Gissatiy chove the clases, peunid- 
and unit substations handle sizes O through 5. Part wind- ting interlocking. The starter cannot be opened 
ing and two-speed starters available on order. All com- when the switch is in the “ON” position. 
ponents available factory-assembled and wired. Enclo- ‘ easy to — — — ae = 
sures, starters and plug-in switch units are also stocked ee wh ae Alay oe SS S Sages wae 
by your Square D distributor for on-the-job assembly. 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Steam 
for 
Jefferson 
Chemical 


Two new 120,000 
pound steam-per hour 
units instolled in 
Port Neches plont. 


The needed additional power and process steam capacity 
for Jefferson Chemical’s expanded Port Neches plant is 
furnished by the two Vogt boilers pictured here, each 
with a capacity of 120,000 pounds per hour. The boilers 
ate designed for 675 Ibs. pressure to operate at 625 Ibs. 
pressure and 769°F. total temperature. The furnaces are 
equipped with gas burners and have water cooled front 
and side walls. 


Bulletins describing Vogt boiler installations in a > . For Custom Installation 
- Bulletin VF-V§-2 + 


‘ Package Unit Bulletin 
heating are available on request. ‘ PSG-3, address Dept. 
; 24A-BPLE. 


variety of industrial plants for power, processing and 


Installation by C. F. Braun and Co., Engineers. 


HENRY VOGT MACHINE CO., LOU/SV/LLE, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dalles, Camden, N.J., St. Louis, Charleston, W.Va., Cincinnati 


ee 
GENERATORS 
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Plant Engineer Promoted 


William R. 
Roesch has been 
appointed assist- 
ant to the vice 
president in 
charge of engi- 
neering and plant 
for Jones and 
Laughlin Corpo- 
ration, Pittsburgh, 
Pennsylvania. 

He was formerly located at the 
company’s Cleveland works in the 
position of superintendent of the Gen- 
eral Maintenance Department, but 
now he will have his headquarters at 
the general offices in Pittsburgh. 

He was employed by the company 
in 1946 as an inside mechanic. He 


| later became a machinist and drafts- 


| man and, in 1950, was transferred to 


the company’s general offices as a 
construction engineer. 
In 1951, he was appointed plant 


engineer and maintenance supervisor 
at the company’s Electricweld Tube 
Division in Oil City, Pa., and became 
general plant foreman in 1954. He 
was named assistant superintendent of 
maintenance in Cleveland in 1955. 
and was appointed superintendent of 
maintenance in 1958. 


Vibration Training 


AN INTENSIVE training course is be- 
ing offered to men whose responsi- 
bilities include the technical operation 
and the maintenance of vibration test 
systems. 

Subjects covered in this one-week 
course include basic vibration theory, 
interpretation of testing specifications, 
principles of operation, adjustments 
and maintenance of electrodynamic 
vibration exciters, use of vibration 
measuring equipment, troubleshooting 
and proper operation of all controls 
and adjustments. 

Dates of courses for the remainder 





_ Construction Cost Estimating Reprints Are Going Like Hotcakes 





| Florence Jarrett and Doris Russo were busy for hours filling requests we 
| have received to date for the Construction Cost Estimating series. The ma- 


terial is presented in 12 parts covering cost of units for: concrete foundations, 


| concrete slabs and roads, steel buildings, brick and concrete block, siding and 


| windows, roof decks and roofing, plumbing, ventilation and air conditioning, pipe 
| and block insulation, lathing and plastering, acoustical tile and resilient flooring, 
| and movable partitions. If you would like to receive one of these 32-page re- 
prints for your personal file, just send your request to The Editor, Plant Engi- 
neering, 308 E. James St., Barrington, Illinois, along with your check for $1.50. 
of address: Send to PLANT ENGINEERING, Circulation Division, Borington iilinnis. Please 
Supply position title, company name, company address. Request must reach us by the 15th of 


month to make the change effective with following month’s issue. Published monthly and 
accepted as controlled circulation publication at Chicago, III. 
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SERIES 40 GOBBLES UP 
EXTRA HEAVY 


CONDENSATE LOADS 


This “thirsty” Yarway Impulse Steam Trap gives you all the 
well-known Yarway advantages like quick heat-up, even tem- 
peratures, small size, good for all pressures, non-freezing— 
PLUS the added feature of huge capacity. 

For example, at 100 psig the *4”’ size will handle 5600 Ibs/hr; 
the 214” size, 62,000 lIbs/hr. 

Specify the Yarway Series 40 Trap for applications on large 
autoclaves, cooking kettles, heat exchangers, heating coils 
and other places where loads are heavy. 

Buy the Yarway Series 40 from your nearby Industrial 
Distributor—more than 270 stock and sell the Yarway line. 
Over 1,250,000 Yarway Impulse Steam Traps already sold. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


THE YARWAY FAMILY OF FINE STEAM TRAPS 


- 


SERIES 60—normal needs, pressures to 400 psi, 6 sizes. SERIES 120— 
normal needs, pressures to 600 psi, 6 sizes. SERIES 40—for extra 
heavy loads, 5 sizes. NO. 30—for extra light loads (%” only). 
INTEGRAL STRAINER—highest pressures and marine use, 6 sizes. 


YAR WAY nel’ Ateome tape 
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Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 


Like a thief in the night an 
inadequate coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 


UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 


offer all these advantages: 


> Freedom from Backlash 
> Torsional Rigidity 
> Free End Ficat 


> Smooth Continuous Drive with 
Constant Rotational Velocity 





> Visual Inspection While 
in Operation 


> Original Balance for Life 


> Unaffected by High or Low 
Temperatures 


> No Lubrication 
> No Wearing Parts 
> No Maintenance 


Write for our New 
Engineering Catalog 60 
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of this year are: July 12 to 21, Au- 
gust 2 to 11, September 13 to 22, 
October 4 to 13, November 1 to 10, 
and December 6 to 15. Tuition is $150 
per week. Meals and lodging ex- 
penses are borne by the individual. 

For additional information about 
this training course, address your in- 
quiry to MB Electronics, P. O. Box 
1825, New Haven 8, Connecticut, 
Attention: Wayne Tustin, Manager, 
Field Service and Technical Training. 


Vern Kept Busy With 
Talks, Committee Activities 


“MINIMUM MAINTENANCE of an 
industrial lighting system can result 
in the waste of 33 per cent of the 
capital invested and 22 per cent of 
the power costs. The total waste is 
equal to 27 per cent of the lighting 
dollar.” 

These comments summarize a talk 
presented by our Electrical Editor, 
Vern Kempf, at a recent meeting of 
the IVuminating Engineering Society 
at the Chicago Lighting Institute. 

Because illumination problems and 
economics is important to the pant 
engineer, Vern tries to keep abreast 
of all new developments by being 
quite active in IES activities. This 
year, he is chairman of the public 
relations and information committee 








Vern uses pie chart in talk to show the 
distribution of your lighting dollar. 


with the responsibility of editing and 
publishing the Chicago Section’s 
Lumenews, chairman of the same 
committee for the Midwest Region, 
member of the National Data Sheets 
Committee and member of the indus- 
trial office and plant lighting commit- 
tee of the United States National 
Committee of the international light- 
ing organization, Commission Interna- 
tionale de L’Eclairage. 

These activities keep him in touch 


PRAISE EV OTeenrie 


with all phases of analysis, design, 
installation and maintenance of in- 
dustrial lighting systems so that he 
can, in turn, pass this information on 
to readers of PLANT ENGINEERING. 


One More for Our Side 


PLANT ENGINEERING editors can 
tack one more star to the other Public 
Interest Awards they have received 
from the National Safety Council in 
previous years. 

We were recently notified by the 
National Safety Council president, 
Howard Pyle, that PLANT ENGINEER- 
ING along with a number of other 
specialized magazines, had been named 
to receive the Public Interest Award 
for its contribution to safety during 
1959. 

The editors are happy to have 
helped in promoting industrial safety. 


“For Want of a Foot...” 


In Part I “Design of Retaining 
Walls” of the Construction Briefs 
series, appearing in the January 1960 
issue, the design of a gravity wall was 
presented. In that design, the widths 
of elements 2 and 3 (see the table 
at the bottom of page 80) are in- 
correctly stated as 6.5 ft. Sharp-eyed 
readers have pointed out that the 
width should actually be 5.5 ft, and 
the calculations using this correct 
width (5.5) prove that the wall is 
unstable. 

However, we find that if the 6.5 
ft width is maintained, by increasing 
the thickness of the wall at the bot- 
tom to 7.5 ft and the width of the 
base slab to 8.5 ft, the wall meets 
the requirements of design and is 
stable. Calculations with these new 
dimensions shows that x=3.1, and 
falls in the middle third of the base. 


Flammable Liquid Tank Venting 


FIRE FIGHTERS put their lives in 
jeopardy every time they attack a 
fire involving an improperly vented 
flammable liquid tank. 

In each instance above-ground 
tanks storing flammable liquids rup- 
tured or exploded because emergency 
vents designed to relieve pressure were 
too small or improperly designed. 

How these disasters can be avoided 
is detailed in a booklet which points 
out that NFPA Flammable Liquids 
Code requirements provide  safe- 
guards for hazards encountered in 
tank fires. 

Reprints of the booklet, Inadequate 
Vents on Flammable Liquid Tanks, 
are available (25 cents each) from 
the National Fire Protection Assn., 60 
Batterymarch St., Boston 10, Mass. 
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SILICONE NEWS from Dow Corning 


Power Where You Want It 





Check Inside: Where a Transformer Can be 
Located Is Largely Determined by its Insulation! 


Whether you’re modernizing or installing a completely new power 
distribution system, you can make certain that transformers will fit easily 
into any plant layout by specifying silicone insulated dry-type units. 


Locate them near the load . . . on the floor, a balcony or the wall. . . 
anywhere! Insulated with Dow Corning Silicones, they are light-weight 

. space saving. Frequently no more expensive initially, they cost less 
to install, less to maintain, far less in the long run. Here’s why: 


Lowest Cost Installation: Easier to handle and easier to install, they 
require no costly vaults or barriers . . . can be placed right at load or 
load center for additional savings on costly low-voltage cable. 


Virtually maintenance-free, 


Need 


Lower Operating and Maintenance Costs: 
silicone insulated transformers have no liquids to filter or change. 
no space heaters to keep windings dry when de-energized. 


Maximum Reliability: Depending on design, they withstand overloads 
of 25% to 50% and more above rated capacity. The extra thermal 
capacity of silicones assures uninterrupted, reliable power. 


Maximum Safety: Completely dry and completely safe, you can locate 
silicone insulated, dry-type transformers almost anywhere! No danger of 
fire . . . no toxic fumes. These units prove safe even under extreme 
overload and short circuit conditions. 


VO es 


Today, transformer manufacturers offer 
two basic designs insulated with Dow Corn- 
ing Silicones — sealed and open dry-types. 


For Load Center Unit Substations, you 
can achieve maximum reliability and mini- 
mum maintenance with a silicone insulated 
sealed dry-type unit. Requires only a peri- 
odic check of pressure gauge and bushings. 


Or you can save weight by specifying a 
silicone insulated open dry-type unit. Up 
to 40%lighter than non-inflammable liquid 
filled units, they’re ideal for balconies and 
other minimum floor loading areas. 


Lighting Transformers and wall-mounted 
units are lighter per KVA than any other 
type. Locate them right at the load and 
save valuable floor space. They provide 
uninterrupted reliable power despite con- 
taminated atmospheres, dust, dirt, moisture 
or high ambients. 


Send today for full information on silicone 
insulated, dry-type transformers and list 
of manufacturers offering equipment insu- 
lated with Dow Corning Silicones. 


Address Dept. 3206. 





SPECIFY Dow Corning Silicones 


ana save! 


Dow Corning CORPORATION 


ATLANTA sosTORN cHicaco 


CLEVELAND 


MIDLAND MICHIGAN 


DALLAS LOS ANGELES Ew YORK WASHINGTON © C 
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SELECTIVITY CURVES show tripping 
times for all breakers in your G-E 
Load Center—your assurance of 
SELECTIVE COORDINATION 


under all conditions. Ask for them. 
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Selectively Coordinated Lead Centers Deliver . . . 


Best Service Continuity 


Under All Conditions 


... Yet you pay no price premium if you 
buy from General Electric 


SELECTIVE 
COORDINATION 
GIVES BEST SERVICE 
CONTINUITY 


SELECTIVELY COORDI.- 
NATED Load-Center Unit Sub- 
stations are your best assurance 
of power continuity. Power cir- 
cuit breakers are factory-preset 
by General Electric so that—during short-circuit condi- 
tions—only the circuit breaker on the faulted feeder 
opens. Power continues to flow through unfaulted circuits 
to the rest of the loads. This “selectivity” between main 
and feeder breakers is accomplished by coordinating the 
tripping time of the main and feeder breakers. 


During any magnitude of feeder short circuit, the 
main breaker “waits” until the feeder breaker opens. 





YOURS AT 
LOWER COST 


You now can have this superior 
coordination at no extra cost. 
Advanced engineering techniques 
by General Electric have eliminated the price premium 
normally charged for this inherently higher cost, more 
highly-engineered unit substation. In addition, you can 
save by using manually operated, stored-energy breakers 
in place of electrical units which were formerly required. 








SHORT CIRCUIT 
TRIPS 


THIS BREAKER .. 


... POWER 
CONTINUES 
TO FLOW 
TO LOADS 
ON THESE 
BREAKERS. 


This means that General Electric SELECTIVELY CO- 
ORDINATED load centers are now available at the same 
price as the fully rated load centers. 


ONLY CURVES Specify the SELECTIVELY 


PROVE YOU HAVE COORDINATED Load-Center 
COORDINATION Unit Substation, with coordina- 


tion curves for the specific break- 


ers in your Load Center. These 

curves will show you how time-current characteristics com- 
bine to assure you of maximum power service continuity. 
For more facts circle 506 on Reply Card 























For more detailed information, contact your nearest 
General Electric Apparatus Sales Office, or write to Gen- 
eral Electric Co., Schenectady 5, New York for publica- 
tion GEA-3592. 531-02 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


NOW... MATCH STEAM TRAPS 


HERE’S no such thing as an all-purpose steam trap. 
That’s why it pays to know what each trap has to offer. 
Here are five examples that demonstrate how you can match the 
correct steam trap type to the exact requirements of each application. 


Thermo-Dynamic 
Trap Type TD-50 


EXAMPLE 1: Outside Tracer 


Lines: A tough set of 
requirements 


One of the most demanding sets of 
requirements a steam trap has to 
face is found in outside steam trac- 
ing. The trap must not only rid tracer 
lines of condensate and air imme- 
diately they’re formed, but it must 
do so under exacting conditions. 
Pressures on each trap may vary 
widely. Installations may be remote 
and inaccessible to service. Water 
hammer may be a constant threat; 
freezing may be a hazard. Only the 
unique Thermo-Dynamic trap takes 
all these demands in stride. The 
Sarco TD-50 operates perfectly with- 
out adjustment through its full pres- 
sure range of 10-600 psi. It’s virtually 
immune to water hammer and won’t 
freeze when installed with a free 
discharge. Maintenance is, therefore, 


negligible. Compact, requiring no 
external support, the TD-50 is just 
about the easiest trap in the world to 
install. Once it’s installed, you can 
forget it. You can count on an 
extremely long, trouble-free service 
life with minimum maintenance 
attention. 

More closely than any other model, 
the TD-50 approximates an all-pur- 
pose trap. However, special applica- 
tion requirements might dictate the 
use of another type of Sarco trap. 
Sarco engineers stand ready to help 
you solve any trapping problems. 





Sarco 
Balanced Pressure 
Thermostatic Trap 


EXAMPLE 2: For steam jacket- 
ed process kettles: a trap that 
operates immediately on start- 
up and self adjusts to both low 
and high pressures 


When a large steam-jacketed process 
kettle starts up, the condensate load 


is high, and all air in the jacket must 
be released quickly. At this stage, 
however, the jacket pressure is low; 
yet it builds up rapidly as the process 
continues. Because a SARCO No. 9 
Balanced Pressure Thermostatic Trap 
is wide open on start-up, it releases 
initial air and condensate without 
the need for a bypass. And because it 
is self-adjusting, it works just as effi- 
ciently during the first processing 
stage when the jacket pressure is 
high. There are no seats to change 
for various working pressures. You 
can see why it is the obvious choice 
for steam jacketed process kettles. 


Sarco 
Float-Thermostatic 
Trap 


EXAMPLE 3: How to prevent 
water-logging in unit heaters 
and blast coils 


All unit heaters and blast coils have 
a relatively small internal volume in 
comparison with their steam con- 
densing capacity. Even slight water- 
logging can reduce heat output seri- 


Impartial advice on trapping because 
ONLY SARCO MAKES ALL 5 STEAM TRAP TYPES 
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TO YOUR TRAPPING NEEDS 


ously. Pressures may vary widely 
under automatic temperature con- 
trol and so may the load because of 
variable demand. A trap to handle 
this application must adjust itself in- 
stantly to pressure and load charges. 
The precise answer to this 
problem is the SARCO Float and 
Thermostatic Trap—and here's why: 
it releases air on start-up and during 
running, and, because it discharges 
condensate continuously, it does not 
set up in the system violent pres- 
sure changes that would upset close 
control. 


most 


Sarco Liquid 
Expansion Trap 


EXAMPLE 4: How to release 
low temperature condensate 


When condensate cannot be returned 
to the boiler feed tank either because 
of distance or because it may be 
contaminated, it’s economical to 
utilize some of the sensible heat as 
well as the latent heat of the steam. 

For this purpose a trap must be 
capable of releasing condensate to 
temperatures as low as 100° F. 

The sound trap selection here is 


the SARCO No. 871 Liquid Expan- 
sion Trap because it can be set to 
release condensate at temperatures 
down to 100° F. regardless of supply 
pressure. This performance assures 
maximum steam economy. The Sarco 
No. 871 handles the starting load 
easily because of its wide open valve, 
which throttles the flow as the con- 
densate temperature rises. Further- 
more waterhammer cannot reach the 
operating element. No other type is 
as nearly perfect for this specific 
problem. 


Sarco Bucket Trap 


EXAMPLE 5: Economic hand- 
ling of Water Hammer and 
Corrosive Conditions 


In applications in which water ham- 
mer or corrosive conditions are en- 
countered but in which low pressures 
or extremely high back pressures 
preclude the use of the Thermo- 
Dynamic trap, the Sarco Inverted 
Bucket Trap is recommended. While 
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the Sarco I. B. is net exactly a fuel 
miser, its relatively rugged construc- 
tion will withstand considerable water 
hammer; and, when it is fitted with 
stainless steel internal parts, it offers 
excellent resistance to corrosion. 


* * * 


CONCLUSION: The right 
application is the economical 
installation 


When you choose steam traps that 
serve their purpose without frequent 
adjustment, and without mainte- 
nance or replacement problems, you 
save on down-time, man-hours, spare 
parts, and production slowdowns. 

You can get the money-saving solu- 
tion to every trap selection problem 
by consulting Sarco. You get impar- 
tial solutions, because only Sarco 
makes all 5 types of steam traps: 
Thermo-Dynamic*, Thermostatic, 
Float Thermostatic, Liquid Expan- 
sion, and Bucket. 

You also get the benefit of Sarco’s 
50 years of specialized experience in 
the manufacture and application of 
temperature regulators, industrial air 
vents, pipeline strainers, dial and 
industrial thermometers, heating and 
cooling controls, heat exchangers, 
heating control systems and heating 
specialties. 

For literature or impartial help in 
solving your steam trapping or con- 
trol problems, contact your local 
Sarco Sales Representative, or write 
direct to Sarco. 1440 


*U.S. Pot. No. 2,817,353, 1.M. Reg. US. Pot. Of 





HELPFUL WATER CONDITIONING DATA 
FROM BETZ 


VER THE PAST DECADE considerable 

attention has been focused on the 
problem of cooling tower wood deteri- 
oration—and for good reasons. Com- 
plete collapse of some cooling towers 
has occurred. In other cases, fan supports 
have deteriorated, and the fans have 
fallen through the tower. Accidents have 
occurred due to collapse of ladders, 
decking and other parts of the tower. 
Wood deterioration has shortened the 
life of cooling towers from the antici- 
pated 20-25 years to 10 years or less in 
many cases. Repairs and replacement 
costs have been excessive, and cooling 
tower operation has been inefficient. 
During the past decade, many organiza- 
tions have been engaged in a study of 


and will be leached from the wood by 
the circulating water. The strength of 
the lumber does not appear to be 
affected by leaching. However, the wood 
does become more susceptible to decay. 


Types of 


Wood Deterioration 
Cooling tower wood is subject to three 
main types of deterioration; chemical, 
biological, and physical. It is rare where 
one of these types of deterioration is 
present without the other. In most cases 
these different types of deterioration 
occur simultaneously. When deteriora- 
tion occurs it is difficult to determine 
which type of attack is predominately 
responsible. However, it is evident that 
physical and chemical deterioration will 
render the wood more susceptible to 
biological attack. 


Chemical Attack 


Chemical deterioration of cooling tower 


as focal points for corrosion at areas 
where the fibers accumulate in heat 
exchange equipment. 

Chemical attack most frequently oc- 
curs in the fill section and flooded por- 
tions of the tower where water contact 
is continuous. However, it will occur 
also in those areas where alternately 
wet and dry conditions develop—such 
as on the air intake louvers and other 
exterior surfaces. Chemical attack oc- 
curs also in the warm, moist areas of 
the plenum chamber of the tower caused 
by chlorine vapors and entrainment of 
droplets of tower water. 


Biclogical Attack 
Biological attack of cooling tower wood 
can be divided into two basic types. . . 
soft or surface rot and internal decay. 
These two types of deterioration are 
characterized by the effect they produce. 
In general, biological attack is insidious. 
It can proceed relatively unnoticed for 
long periods of time and then can mani- 
fest itself suddenly ...and disastrously. 


HOW TO EXTEND COOLING 


M@ The deterioration of cooling tower wood by chemical, biological 
and physical factors shortens the life of cooling towers. 


the problem to determine the causes and 
possible cures. Since water is an intimate 
part of the problem, Betz Laboratories 
is actively engaged in the study of 
wood deterioration. 


Cooling Tower 
Wood Composition 


Redwood is the most commonly used 
material for cooling tower construction. 
It has been in use for this purpose 
almost since the advent of cooling tow- 
ers themselves. Originally, this material 
was selected because of high strength to 
weight ratio, ready availability, ease of 
fabrication, cost and natural resistance 
to decay. Other species are used for this 
purpose, particularly Douglas Fir and 
less frequently cypress and pine. 

Wood is composed of three main 
components; cellulose, lignin and nat- 
ural extractives. The cellulose exists as 
long fibers almost identical to cotton 
fibers, and gives wood its strength. The 
lignin acts as the cementing agent for 
the cellulose. The extractives contain 
most of the natural compounds which 
contribute to the resistance to decay. 
In general, the more highly colored 
woods are the more durable. A typical 
analysis of redwood, based on the dry 
weight, will show approximately 50% 
cellulose and hemi-cellulose, 30% lignin 
and 20% extractives. The extractives 
present in redwood make this material 
one of the most resistant to decay. 
Unfortunately, the extractives present 
in all woods are largely water soluble, 


wood commonly is manifested in the 
form of delignification. Since the lignin 
component of the wood is affected and 
removed by this type attack, the resul- 
tant residue is rich in cellulose. The 
chemicals most commonly responsible 
are oxidizing agents such as chlorine, 
and alkaline materials such as sodium 


Brash, checked wood. 


bicarbonate and sodium carbonate. The 
attack is particularly severe when the 
combination of high chlorine residuals 
and high alkalinity concentrations are 
maintained simultaneously. 

Typically the wood takes on a white 
or bleached appearance, and the surface 
becomes fibrillated. This attack is re- 
stricted to the surface of the wood and 
the strength of the unaffected area is not 
impaired. However, severe thinning of 
the wood will occur wherever cascading 
water has an opportunity to wash away 
the surface fibers. In serious cases, the 
loosened fibers have caused plugging of 
the screens and tubes, and have served 


The organisms that are responsible 
for attack of cooling tower wood are 
those that can utilize cellulose as their 
source of carbon in their growth and 
development. Degradation of the cel- 
lulose is accomplished by the secretion 
of enzymes which convert the cellulose 
into compounds that can be absorbed 
by the organisms. The attack tends to 
deplete the cellulose content of the wood 
and leaves a residue rich in lignin. 
Characteristically, the wood becomes 
dark in color and loses much of its 
strength. The wood also may become 
brash, soft, punky, cross-checked or 
fibrillated. The principal cellulolytic 
organisms isolated from cooling tower 
wood are primarily fungi, which include 
the classical wood destroyers (Basidi- 
omycetes), and members of Fungi 
Imperfecti. However, bacterial organ- 
isms that exhibit cellulolytic properties 
also have been isolated but their exact 
role in cooling tower wood deteriora- 
tion is yet to be determined. The wood 
destroying organisms are common air 
and water borne contaminants, and are 
widely distributed in nature. 


The classical internal decay is re- 
stricted generally to the plenum areas 
of the tower, such as the cell partitions, 
doors, drift eliminators, decks, fan 
housing and supports. It is the more 
insidious of the two types of biological 
attack. It is characterized externally by 
an apparently sound piece of wood, 
which upon breaking shows severe in- 
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ternal decay. Because the decay is in- 
ternal, it is difficult to detect in its early 
stages. Rarely is internal decay found in 
the flooded portions of the tower such 
as the fill section. In these sections, the 
wood is saturated completely with water 
which excludes oxygen from the interior 
of the wood. The absence of oxygen 
limits the growth and development of 
these organisms. 

Soft or surface rot is found predomi- 
nantly in the flooded sections of the 
tower but also occurs in the plenum 
areas. The water flowing over the wood 
surfaces in the flooded portions contains 
enough oxygen to support growth. 
Surface rot is detected more readily, 
and its effect is less severe than in- 
ternal decay. 

In addition to oxygen—moisture and 
temperature have a marked bearing. 
Locations where the moisture content 
of the wood range between 20 and 27% 
and temperatures range between 88 and 
105 F, usually permit optimum growth 
and development of the organisms. 


Internal biological attack. 


Chemical deterioration as manifested 
by delignification can be controlled 
readily by restricting the pH and chlo- 
rine concentration of the circulating 
water. It is advisable to restrict the pH 
below 8.0 and preferably in the range 
of 6.0-7.0. In this range, the alkaline 
salts will be at a low level, the rate of 
leaching of extractives will be slower 
and the adverse effect of chlorine will 
be lower. It is also advisable to restrict 
the free chlorine residual to no more 


TOWER LIFE 


Physical and Other Factors 


One of the major physical factors is the 
effect of temperature upon wood. Wood 
technologists have long recognized that 
high temperatures have an adverse effect 
on wood. It is known that continuous 
exposure to high temperatures will pro- 
duce gross changes in anatomical struc- 
ture and will accelerate loss in wood 
substance. These resultant effects will 
weaken the wood and predispose it to 
biological attack particularly in the 
plenum areas of the tower. 

There are other factors which also 
have a bearing on the deterioration of 
tower wood. For example, areas ad- 
jacent to iron nails and other iron hard- 
ware usually deteriorate at an acceler- 
ated rate. These areas invariably lose 
much of their strength and the wood 
will crumble easily in the fingers. Slime 
and algae growths and deposition of 
dust and oil can all aid the growth and 
development of the soft rot organisms. 


Control of 


Wood Deterioration 
While the subject of wood deterioration 
under cooling tower operating con- 
ditions is far from being completely 
understood, a considerably better under- 
standing of the process has been gained 
during the last few years. With this 
understanding, a comprehensive pro- 
gram can be outlined which, if followed, 
will assure a minimum of attack and 
longer tower life. 
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than 1.0 ppm, or preferably lower. 
Intermittent chlorination is preferred 
over continuous chlorination, since the 
latter even at concentrations less than 
1.0 ppm tends to promote more rapid 
deterioration of tower wood. 

Biological deterioration of the surface 
type, particularly in the flooded portions 
of the tower, can be greatly minimized 
by the same factors which minimize 
chemical attack. There is ample evidence 
that chemical surface attack renders the 
wood more susceptible to biological 
surface attack. In addition to the control 
of pH and the judicious use of chlorine, 
the supplemental periodic addition of 
non-oxidizing biocides to the circulating 
water to control the causal organisms 
will be of material benefit. 

The control of biological deteriora- 
tion in the plenum areas of the tower is 
considerably more complicated, pri- 
marily because of the internal decay 
which is prevalent in these areas. This 
type attack can proceed relatively un- 
noticed for long periods of time and then 
can manifest itself suddenly—and dis- 
astrously. This statement is repeated to 
emphasize the insidious nature of this 
type attack. Thorough inspections will 
not always disclose the extent or pres- 
ence of incipient decay. Detection is 
made generally only after extensive 
damage has been done. Infected mem- 
bers should be removed and replaced 
preferably with ‘treated’ lumber. Be- 
cause of the random nature of the at- 
tack, and the fact that only the most 
seriously affected areas will be discov- 


ered and replaced, subsequent discovery 
of more areas of infected lumber will be 
uncovered with time, and maintenance 
and repair costs will mount. 

The existing methods of control of 
biological deterioration in the plenum 
areas of operating towers involves spray- 
ing the lumber with preservatives that 
are toxic to the causal organisms. Im- 
pregnation of the wood relies on dif- 
fusion of the toxicants into the wood. 
Whereas diffusion of the toxicants 
through the ends of the wood members 
is good, diffusion across the grain is not 
very great, often limited to penetration 
of the outer 4%" to 4%" of the member. 
In large members, where the internal 
rot is deeply seated, the toxicant will 
not reach the infected area and growth 
of the organisms can continue. Accord- 
ingly, at best the procedure of spraying 
the plenum areas of the tower can only 
help in containing the infection. Because 
of this limitation it is essential that the 
corrective procedure be applied before 
the tower is seriously infected. Therefore, 
for maximum benefit in minimizing 
biological attack of the internal type, 
spraying of the plenum areas of the 
tower should be done before serious 
infection has developed. The spray pro- 
cedure should be adopted and viewed 
as preventive maintenance. 

In order that serious attack be avoided, 
periodic examination of the tower should 
be augmented by submitting wood sam- 
ples to a qualified microbiological labo- 
ratory. Studies of the wood can be made 
which will show the incidence of fungi 
on the surfaces and interior sections of 
the wood and whether cellulolytic organ- 
isms were or are present. The natural 
resistance of the wood should be checked 
to determine whether it has diminished 
to a point where it is no longer effective 
against microbiological attack. These 
studies can serve as a basis for determin- 
ing when to initiate the preventive 
spraying program. 





Betz Laboratories maintain a well 
equipped microbiological laboratory, 
staffed by microbiologists with an ex- 
tensive background in the field of cool- 
ing tower wood deterioration. We will 
be pleased to make our facilities and 
services available for the study of your 
cooling tower problems. For more de- 
tails on the care and maintenance of 
cooling tower wood deterioration, write 
for Bulletin 605. 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets « Phila. 24, Pa. 
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PLAN 
YOUR 
HEATING 


AND 


VENTILATING 


WITH THESE 


BUFFALO Model G HEATING and VENT- 
ILATING UNITS are available for heating and ven- 
tilating or ventilating only. In cold climates, they deliver 
the heat you need, where you need it — plus ventilation. 
In hot areas, they circulate cooling, refreshing air. 


And Buffalo Units offer you these extra advantages: 


Sectionalized Cabinet — easy to assemble, easy to install 
and easy to service — includes fan section, coil and base 
section of welded heavy gauge construction. Available 
with 42” spray-coated fiberglass insulation inside. 


High-Performance Fans — streamlined housings, over- 


FLEXIBLE, 
DUAL-PURPOSE UNITS 


size hollow shafts and mixed flow wheels for stability and 
efficient distribution at low velocities. 


Efficient heating coils — Aerofin Type BNF non-freeze 
for steam heating to 200 psig and 400°F.; Type H for hot 
water heating. 


Choose any combination — Type HV for horizontal or 
vertical operation, both heating and ventilating; Type V 
for ventilating only; choice of filter boxes, mixing boxes, 
dampers; 45° or 90° outlet elbows, swivel or stationary. 


Write for Bulletin UH-130 and select the models that will 
handle both your heating and ventilation needs at once! 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Buffa © air handling equipment to move, heat, 
cool, dehumidify and clean air and other gases. 





Buffalo Machine Tools to drill, punch, shear, bend, slit, 
notch and cope for pr or plant 


Buffalo Centrifugal Pumps to handle most liquids 
; tee 2 and siurries under @ variety of conditions 


Om 


Squier machinery to process sugar cane, coffee and rice. 


Special pr 





ry for 
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Check your favorite 
chef's best dish. The 
recipe calls for the finest 
ingredients. However 

real success comes from 
devoted ittention to 
details. Superior product 
quality, likewise, requires 


®@ Quality control @ Application experience premium components 
® Design ability @ Manufacturing know-how 
® Quality components @ Maintenance facilities 


@ Extensive research 


and craftsmanship 


How does Westinghouse handle this basic control recipe to make the result 
superior to any other? The best chef knows that the quality of the ingredients 
used and the mixing knack account for the biue-ribbon winners. 


At Westinghouse, highest quality control components plus a large portion of 
expert manufacturing skill, craftsmanship and experienced know-how are 
carefully blended. Such ‘“‘hidden”’ ingredients mean industrial motor controls 
with reserve capacity to handle overloads . . . long, trouble-free service . . . 
and performance custom-matched to your needs. Qualities that give more 
contro! value for your money. Qualities more than sufficient to meet today’s 
~ demands for extraordinary reliability. That's why it pays to look beneath the 
surface of any control to be sure you are getting Westinghouse quality. 


Your local Westinghouse representative is ready with a wide selection of 
industrial motor controls. Ask him to tell you more about their hidden values 
. +. benefits by the baker's dozen . . . for more profitable plant operations. 
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The proof of Westinghouse controls is in their using! 


Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania. 


you caw 8& SURE...1F os Westi nghouse 


TUNE IN WESTINGHOUSE-CB8S TV RADIO COVERAGE. PRESIDENTIAL CONVENTIONS. JULY 10.29 





Life-Line® Starters 


Full-voltage, a-c magnetic starters in all 

NEMA enclosures. 

Time-tested components . . . straight-through 

wiring, front-accessible parts combine to 

slash installation and maintenance costs. 
Proved De-ion® arc quencher increases 
contact life... 


silver plated interchangeable contacts . . . 


clapper-type operating mechanism .. . 
smaller compact designs. 
Single phase or polyphase; up to 600 
volts — reversing or non-reversing; 
Non-combination or combination with 
disconnects or circuit breakers. 


Reduced Voltage Starters 


Widest possible selection of primary resistor, 
auto-transformer, part-winding and star- 
delta types for squirrel-cage, wound-rotor 
and synchronous motors in all hp ratings 
— up to 600 volts. 

Manual and magnetic starters to provide the 
proper starting characteristics for any 
application. 

Available with integral circuit breaker or 
disconnect switch — fused or non-fused. 

Enclosures available for every need... . 
general purpose . . . dust-tight industrial... 
watertight . . . explosive atmospheres. 

Available fer immediate delivery. 


Control Centers 


Compact grouping of all motor controls 
cuts installation time; 
frees production areas; 
permits easy one-man 
control supervision; 
speeds maintenance and service. 


Interchangeable modular construction. 


Ampgard* High-Voltage Starters 


Maximum protection for motors, systems 

and personnel. 

Faults interrupted in less than % cycle... 
isolates fault to prevent shutdown of 
other equipment. 

Completely front accessible. 

Externally operated line isolating switch. 

Exclusive mechanical and electrical interlock . . . 
prevents switch operation under load; 
automatically stops motor when cabinet is open. 

Full line available .. . 
for squirrel-cage, wound-rotor and synchronous 
motors up to 3000 hp — up to 5000 volts. 

* Trade-Mark 


Static Slipsyn® 
Synchronous Motor Control 


Static transistor circuit guarantees . . . 
maximum reliability and accuracy; 
no moving parts to wear, corrode or fail; 
unaffected by contaminated atmosphere. 


Motor field excitation applied at precise speed 
and pole position. 

Adjustable pull-out protection, permits imme- 
diate detection or delays action to 
eliminate false tripping caused by transients. 


Available as complete starter or field 
conversion unit for any make control ! 





Ca 


Send for free brochure, PARTLOW 
CONTROLS A handy, condensed 
catalog of the complete line of Partlow 
temperature controls and allied equip 
ment for industrial heating and 


refrigeration 











Much of Partlow’s business involves special controls 
to solve special application problems. 


No matter how off-standard the control, however, 
the odds are better than 99-to-1 that the Partlow you 
order will be delivered well within our regular 3-to-4 
week schedule. During the past 12 months the 
busiest in our 40-year history 99°% of all the con- 
trols we produced went out on time, or ahead of it! 


Of course, prompt, dependable delivery is only one 
reason for the mushrooming demand for Partlow 
products. Here are a few others: 


Mercury Actuation, which lets the Partlow function 
without an outside power source or temperamental 
electronic amplification 


Unmatched Design Simplicity, which enables the 
Partlow to withstand even extreme conditions of 


FAST, ON-TARGET DELIVERIES... 


A nother reason why more firms than ever are using 


Partlow Temperature Controls 


shock, vibration, corrosion, dust and moisture, 
without loss of accuracy or sensitivity .. . 


Interchangeability of Elements, which makes it 
possible for any Partlow to be serviced at the job 
site, virtually eliminating ‘down time.” 


Partlow makes a complete line of electric, mechan- 
ical and pneumatic controls (recording, indicatin 
and non-indicating) for temperatures up to 1100°F° 
Whatever your application problem, Partlow makes 
an instrument to handle it efficiently, economically, 
precisely. Write for details: The Partlow Corp., New 
Hartford, N. Y., Dept. PE-610 


PAR TLOVGV 


TEMPERATURE CONTROLS 


World Export: 
Ad. Auriema, Inc., 85 Broad Street, New York 4, N. Y. 
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“PROBLEM 
SOLVER 


Tugit® gives men a work break that saves 


Tugit is the compact, portable link chain hoist of 
countless uses — at any angle, anywhere. 


Lifting and shifting jobs that formerly drained men’s 
muscles and morale now yield to the powerful pull 
Tugit is being . . A 
nied hata te of Tugit. Maintenance men get a real work break 
nals sovtians of when they operate this efficient hoist. It is geared to 
channel steel! to- , ; > = 
gether for weld- lift a ton with only 40 Ibs. of muscle effort. They 
ing. use it for everything from positioning overhead pip- 
ing to relocating machinery. And, Tugit has a load 
brake like a regular hoist. The non-flying handle and 
non-fracturing hooks are other safety features. 
Tugit is a problem solver whether used for main- 
tenance or in production. Some plants install it to 
lift and lower pot furnace covers. Others use it to 
hold parts together for welding or assembly. Wher- 
ever Tugit goes into action, time, effort, and money 
Tugit can be op- J 


erated in close are saved. 


quarters where a , . . 
standard hoist Ask your Shaw-Box Distributor for a free demon- 


can't be rigged. stration. Or write for Tugit Bulletin 15015-1C. 


TUGIT HOISTS 

A product of 

MANNING, MAXWELL & MOORE, INC. 
Shaw-Box Crane & Hoist Division «+ Muskegon, Michigan 

In Canada: Manning, Maxwell & Moore of Canada, Ltd. « Galt 
Ontario 
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RUST-OLEUM. 

















STOPS RUST AND PROVIDES LASTING BEAUTY 


Gone are the days when color was used for the 
sake of color alone. Today, color is functional—help- 
ing to improve morale and increase efficiency—serv- 
ing to color-code and mark safety areas, etc. The 
Rust-Oleum New Color Horizons System goes even 
further. It combines four important factors (1) the 
ability to stop rust, (2) smart, modern color harmony, 
(3) the durability to last and last, (4) ease of appli- 
cation that saves time, money, and metal. See how 
this system can bring lasting beauty to your plant, 
machinery, equipment, tanks, fences, etc. Your 
Rust-Oleum Industrial Distributor, with your 
Rust-Oleum Factory Specialist, will be happy to sur- 
vey your plant and provide complete recommenda- 
tions. Prompt delivery is assured from Industrial 
Distributor stocks in all principal cities of the U.S., 
Canada, and many countries around the world. 


Faced with coating problems like these? Heat resistance, 
water resistance, chemical resistance, floors, galvanized 
metal, coatings that will dry in less than thirty min- 
utes? Rust-Oleum, in its various systems, can be your 
answer. Call your Rust-Oleum Industrial Distributor, 
or write for the facts 


HORIZONS Sysieu 


Apply Rust-Oleum 769 Damp-Proof Red 
Primer directly over sound, rusted surfaces 
to STOP RUST and cut maintenance costs 


Just scrape and wirebrush to remove rust scale 
and loose rust—then brush Rust-Oleum 769 
Damp-Proof Red Primer right over the remain- 
ing rust. Its specially-processed fish oi! vehicle 
penetrates rust to bare metai as proved in radio- 
activé tracing studies. You save time and money, 
as costly surface preparations are usually 
reduced 


RUST-OLEUM 


See our catalog in Sweet's 


Distinctive as your own fingerprint 


There are imitations, 
but only one Rust-Oleum 


. Accept no substitute 


PROVED THROUGHOUT INDUSTRY FOR OVER THIRTY-FIVE YEARS 


You take the brush! Try a free test sample! 


ATTACH TO YOUR LETTERHEAD 


RUST-OLEUM CORPORATION 
2984 Oakton Street © Evanston, Illinois 


At no cost or obligation, please send me 
New full-color catalog on New Color Horizons 


System and specialized Rust-Oleum systems 
including color charts and applications 


FREE TEST SAMPLE of Rust-Oleum 769 Damp 
Proof Red Primer 


Please have your representative contact us 
to discuss a plant survey 
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How a TRAK-RAK Crane Can Save You Money 
BEFORE ITS INSTALLED :::- 
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And Pay For Itself in Time and Labor Savings After It Goes to Work! 


Considering an addition to your present storage 
facilities—or planning construction of a new warehouse 
building? A TRAK-RAK Crane can save you money by 
permitting a sharp reduction in the overall size of the 
addition or building ...and still enable you to store 
the same volume or tonnage. 


Hundreds of installations in warehouses and plants of 
every type are proof of the speed, efficiency, and econ- 
omy of the TRAK-RAK System. A recent installation at 
Chandler Products Corporation, Cleveland, is a case 
in point. 
In an area of 20,000 sq. ft., 7500 coils (2,500,000 lbs.) 
are stored four high—using the floor and 3-tiered 
racks. The TRAK-RAK Crane handles the entire stock, 
from unloading coils at the rate of 1000 lbs. per 
minute from trucks, to moving them in and out of 
storage. Manpower savings of 70% .. . increased 
handling speed and safety . . . optimum rotation of 
stock . . . and a considerable reduction in ware- 
housing costs are reported by the Company. 
TRAK-RAK Crane at truck unloading area. 


A TRAK-RAK Crane can be installed in your present ware- 
Unit unloads 1000 Ibs. of coil stock per minute. 


house area, enabling you to increase storage capacity, speed 
handling, and reduce costs. Why not write for details now? 
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394 Acexaroppvprov 


The Greek word is billion. But you don’t have to savvy Greek to 
know that 394,000,000,000 gallons is a lot of water. U. S. Industry is 
expected to be using this much each day in 1980. 

Some of the water will be used as is. However, a sizable portion will 
require treatment to make it suitable for use. This might involve clari- 
fication, softening, silica removal, alkalinity adjustment, demineraliza- 
tion, or chemical conditioning to control corrosion or the accumulation 
of slime. And waste water may have to be treated for disposal or to 


recover valuable raw materials. 


Water problems are Hall Laboratories’ business. Experienced Hall 
engineers are ready to help you plan how to treat your water and how 


to tackle your water problems. 





Excessive Sewer Tax 


The size of his sewage bill shocked 
a manufacturer into the realization 
that he was contaminating a surface 
water supply. Waste water was being 
discharged in part to the municipal 
sanitary sewage system, in part to a 
small creek. Discharge to the creek 
was supposedly nothing but uncon- 
taminated cooling water. However, 
the municipal authority proved that 
the water going to the creek was high 
in suspended solids and oil. 

The municipal ordinance required 
the payment of a surtax if a piant’s 
industrial waste waters contained 
suspended solids and BOD in excess 
of normal concentrations in sanitary 
sewage. Furthermore, plants dis- 
charging polluted waters to a surface 
supply had to pay sewer tax and 
surtax just as if it were going into 
the municipal sewers. 

A lot of money was involved. Hall 
Laboratories was retained to deter- 
mine how the contaminants got into 
the water going to the creek and how 
to stop them. After location of the 
sources, waste waters could be di- 
verted to the sanitary sewage system. 
The preferred solution, however, was 
to clean up the waste waters, if this 
could be done economically. The 
latter solution would obviate pay- 
ment of sewer tax and surtax on the 
water involved. 

Hall staff engineer E. G. Paulson 
worked out procedures for disposing 
of the industrial wastes which made 
it possible to drop taxes from 
$600.00 to $75.00 monthly. 


DIVISION OF HAGAN CHEMICALS & CONTROLS, 
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peace Interference 


in Dyeing 

Processing and dyeing of cotton 
fabrics had almost stopped in a 
Southern textile mill because of seri- 
ous trouble in the dyeing operations. 
Practically all output was unsatisfac- 
tory because of migration of dye and 
deeply colored specks. 

Hall industry specialist, Eric 
Laurin, was given a rush call. Hesoon 
established that the difficulty was 
due to the presence of an excessive 
amount of aluminum in the clarified 
and filtered process water. 

Inspection of the filter plant 
showed the settling basins to be old 
and under capacity for the amount 
of water required. Floc formation 
with aluminum sulfate was poor and 
the water was carrying it out of the 
settling basins onto and through 
the filters. 

By rearranging baffies in the set- 
tling basins and adjusting chemical 
feed, Laurin was able to improve the 
condition of the clarified water suffi- 
ciently to permit operation. How- 
ever, floc was still carrying over to 
the filters and there was continuous 
danger of further trouble. 

The next step was use of a Hagan 
Coagulant Aid. Results were imme- 
diate. Settling of floc in the basins 
was so rapid that there was prac- 
tically no carryover to the filters. 
This was true even with 25% less 
aluminum sulfate. Several years have 
now gone by without recurrence of 


| the costly condition. 


TD 


NUMBER 3 


| Calcium Chloride 


| Regeneration 


When a dealkalizer in a hospital 
boiler plant suddenly stopped deal- 
kalizing, Hall field engineer J. Printz 
received a rush call for help. 

The sudden loss of effectiveness led 
Printz to suspect that the anion ex- 
change material had become coated 
with something that was acting as a 
barrier between the water and the 
resin. Since the raw water seemed 
normal, his investigations took him 
almost immediately to the alkaline 
salt solution used for regeneration. 
He needed to go no further. One of 
the operators, to whom brine was 
brine, had dumped into the sodium 


| chloride brine tank six hundred 


pounds of calcium chloride intended 
for preparation of brine for a refrig- 
eration system. When the solution, 
with some caustic soda added, was 
used for regeneration of the anion ex- 
changer, enough calcium compounds 


| were precipitated on the exchange 


material to effectively insulate it from 
contact with water during operation. 
Printz reasoned that if his diagno- 


| sis was correct the normal capacity 
| of the dealkalizer should be restored 


by treatment with a solution of so- 
dium hexametaphosphate (Hagan 
Phosphate), utilizing the ability of 
this material to sequester calcium 
and dissolve many calcium com- 
pounds. The procedure worked suc- 


| cessfully and the equipment was 


promptly back in service. 
Water is your industry's most im- 
portant raw material. Use it wisely. 


| Industrial Water Problems 


| 


Require Special Handling 

There are no “stock answers” to 
industrial water problems. For in- 
formation on how the Hall System 
can help you solve your particular 
water problems, write, wire or call 
address below. 


HALL Lasorarories 
HAGAN CENTER, PITTSBURGH 30, PA. 


Consuitants on Procurement, Treatment, 
Use and Disposa! of industrial Water 


INC. 


2! 
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Top: this 20-hp Ingersoll-Rand ES air 
compressor has served the G. E. Pren- 
tice Manufacturing Company for 12 
years with no part replacements. 
Bottom: new 25-hp ESH compressor, 
added for increased capacity. 


IN |-R COMPRESSORS, 
TIME TELLS 
THE DIFFERENCE 


12 years as full-load compressor... 


43,560 HOURS 


with no parts replaced! 


In 1947, the G.E.Prentice Manufacturing 
Company of Kensington, Conn., installed an 
Ingersoll-Rand ES compressor to supply the air 
power for production of metal stampings. Since 
then, the compressor has been on duty through 
every shift, and has totalled more than 43,560 
hours with no part replacements on valves, cylin- 
der, or running gear! 

The Channel Valves were inspected twice a 
year and cleaned when necessary, but no parts 
were replaced. The cylinder bore and rings are 
still in perfect condition. 

Recently, a new Ingersoll-Rand ESH com- 
pressor was added to take care of increased 
capacity demand. The ESH is the successor 
to the ES, and offers many new extra-value 
features, such as fuli-floating aluminum bear- 
ings which never need adjustment, sealed frame 


which keeps out dirt (the major cause of wear), 
complete filtered pressure lubrication, and self- 
adjusting metallic packing. And of course, 
Ingersoll-Rand’s famous air-cushioned Channel 
Valves with reversible seat -plates. 
Ingersoll-Rand offers the most complete line 
of compressors, in reciprocating, centrifugal, 
rotary and ejector types. There are units from % 
to 20,000 hp, for pressures from one micron to 
35,000 psi. Your I-R man can give valuable help 
with your compression 
needs — call him today. 


Ingersoll-Rand 


11 Broodway, New York 4, N.Y. 


124-A-1 


‘The World’s Most Comprehensive Compressor Experience 
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INSTRUMENTS, CONTROLS 


101 Pressure, Temperature Record- 
ers—Eight-pp Catalog 800 describes 
design and construction features of 
pressure and temperature recorders. 
Illustrates pressure and temperature 
elements, lists materials and perform- 
ance characteristics, and includes dia- 
grams showing case dimensions, etc. 
United States Gauge Div., Ameri- 
can Machine and Metals, Inc. 


102 Flow Meters—Remote-reading, 
electrical flow meters for all types of 
liquid and gases at line pressures to 
5000 psi are described in 28-pp Bul- 
letin 59-5. Types for steam, water, oil, 
and special liquids are described, 
principles and engineering features 
detailed, and typical electrical cir- 
cuits, flow charts, piping arrange- 
ments included. Rockwell Mfg. Co. 


103 Fiuid Meters—Operation, 
ranges, and installation requirements 
of company’s fluid meters are in- 
cluded in 8-pp Bulletin 20. Integra- 
tors, compensators, and primary ele- 
ments are also discussed. Bailey 
Meter Co. 


104 Proximity Meter—Technical 
and Application Manual TM-951-2 
contains 28 pp of data on a capaci- 
tance-operated proximity meter de- 
signed to measure minute capacitance 
variations. Performance and adjust- 
ment figures are contained in the 
manual with sufficient information to 
permit modification to or application 
for virtually any purpose requiring 
metering physical displacement, di- 
electric constant or cyclic motion. 
Robertshaw-Fulton Controls Co. 


105 Thermocouple Assemblies— 
Forty-pp Catalog G100-1 describes 
over 100 complete thermocouple 
assemblies in detail. Information pro- 
vided includes specifications, dimen- 
sions, ordering tips and prices. Illus- 
trated with product photos, catalog 
is divided into three major sections 
covering: general purpose assemblies, 
special use assemblies, and selection 
factors. Minneapolis-Honeywell Reg- 
ulator Co. 


106 For Temperature Control—De- 
scribed in 12-pp Bulletin 108 are tem- 
perature control packages for a vari- 
ety of industrial processes. Explains 
operation, circuitry and safety fea- 
tures of three basic types of thermo- 
couple-actuated Simplytrols, the pro- 
portioning model, the manual reset 
and automotic on-off controls. As- 
sembly Products, Inc. 


107 Control Centers—lIllustrated 
and described in 22-pp Bulletin Cll 
are control centers and systems for 
combustion safeguard and automa- 
tion. Advantages of custom engi- 
neered control centers and systems 
are covered, and design data and 
starting sequence on nine typical in- 
stallations included. Webster Engi- 
neering, Div. Midland-Ross Corp. 
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Postage-free Reader Service 
Cards make it easy to or- 
der bulletins. Cards are pro- 
vided on pages 277 and 278. 











VALVES, PIPING, FITTINGS 


108 Three-Way Valves—Twelve-pp 
Bulletin 91023 describes in detail 
company’s full capacity series of 
three-way valves for air, water, gas, 
chemical or vacuum service. Speci- 
fications, ordering information, and 
dimension are given, along with 
data on features. Airmatic Valve, Inc. 


109 Valve Data—Catalog 10-A con- 
tains 16 pp of information on bronze, 
iron and forged steel gate valves, 
bronze and iron globe and angle 
valves, bronze and iron check valves, 
asbestos packed iron cocks, bar stock 
valves, valve parts, steel and forged 
valve accessories, and cast steel 
valves. Operating specifications, char- 
acteristics, sizes, ratings and illustra- 
tions included. R-P & C Valve Div., 
American Chain & Cable Co., Inc. 


1 10 Check Valves—Applications, 
engineering features, operating prin- 
ciples, dimensions and weight reduc- 
tion of one-piece cast steel tilting disk 
check valves are discussed in Catalog 
14-Y, 12-pp. The valves are suggested 
for all welded conventional and nu- 
clear piping systems in 900-, 1500-, 
and 2500-lb pressure classes and sizes 
from 6 to 20 in. Catalog includes rat- 
ings, flow index table, curves, test 
results, and valve material specifica- 
tions. Edward Valves, Inc. 


111 To Stop Water Waste—Bulle- 
tin 553-A points out ways that proper 
valve selection and application can 
reduce “hidden costs” connected with 
the use of water in industry. De- 
scribes how water pressure reducing 
valves operate. Leslie Co. 


112 Unions and Valves—Detailed 
information on pipe unions including 
gasketless cup-orifice types, and swing 
check valves is presented in 18-pp 
Catalog 60. Includes engineering data, 
weights and dimensions, and describes 
convertibility feature of standard 
weight hot forged steel pipe unions. 
Catawissa Valve & Fittings Co. 


113 Guide to Strainers—Presented 
in this 88-pp handbook on strainers 
is a compilation of reference data for 
layout of fluid flow systems and sizing 

f strainers, tabulated results of test- 
ings, and valve and pipe selection in- 
formation. Reference material for 
each strainer section is on a fold-out 
page for use with any specific page 
in that section. The book contains 
over 100 illustrations of pressure drop, 
temperature, and viscosity charts in 
addition to engineering drawings. 
Company’s strainers are illustrated. 
Tate Engineering, Inc. 


1 14 Trap Strainers—Eight-pp Bul- 
letin 601 contains a chart listing case 
histories of typical trap strainer ap- 
plications. Strainer size, materials of 
construction, metallic straining media, 
housings, screens, flanges, and con- 
nections for specific applications in 
such industries are listed. Multi- 
Metal Wire Cloth Co., Inc. 


1 15 Supports for Piping—De- 
scribed in 96-pp Catalog 59 is a sys- 
tem utilizing pre-engineered standard 
components in almost infinite com- 
binations to solve most piping and 
equipment support problems. ‘che 
system affords savings in engineering 
and field costs, eliminates detailed 
drawings and offers simplicity of use. 
Book also gives details on constant 
support hangers; roller devices; varia- 
ble supports; light duty and cushion- 
spring hangers, sway braces; standard 
assembly parts and hardware; hanger 
assemblies. Bergen Pipesupport Corp. 


FANS, BLOWERS 


116 For Air, Gas Handling—tIllus- 
trated and described in Bulletin GB- 
158 is air and gas handling equip- 
ment. Covers rotary positive blowers, 
rotary positive gas pumps, displace- 
ment meters, cycloidal blowers, single 
and multi-stage centrifugal blowers, 
exhausters and compressors. Roots- 
Connersville Blower, Div., Dresser 
Industries, Inc. 


117 Duct Fans—Bulletin AF-1 de- 
scribes axial flow duct fans, including 
both direct drive fans for moving 
non-corrosive, moderate temperature 
air, and the belt driven type for high 
heat or corrosive atmospheres. Di- 
mensional data and other information 
included. Bowman Steel Corp. 


MECHANICAL 
POWER TRANSMISSION 


118 Fluid Drives—Well illustrated 
Bulletin A-719, 20 pp, on Class 4 
adjustable speed Gyrol fluid drives, 
discusses principles of operation and 
shows typical applications. In de- 
scribing advantages of the drive, 
horsepower and inertia starting ca- 
pacity curves are provided. Compo- 
nents of the unit are illustrated. 
Selection guide charts are presented 
for both variable torque and constant 
torque applications. Dimensional data 
is tabulated and correlated with lay- 
out type dimensional drawings. In- 
dustrial Div., American-Standard. 


119 Heavy Duty Transmissions— 
Standard transmissions customized to 
each application is the theme of this 
8-pp bulletin describing heavy-duty 
transmissions with input torque ca- 
pacities of 150 to 2500 ft-lb. Examples 
of standard single speed, multiple 
speed, and right-angle drives are il- 
lustrated with complete lists of input 
torque capacities, speeds, and gear 
ratios. Cotta Transmission Co. 


120 Motorized Reducers—Bulletin 
3100, 28 pp, provides up-to-date in- 
formation on all-steel Motoreducers 
in t to meet all requirements. 
Includes data on new Size E offering 
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increased capacity but requiring little 
more space. Text and illustrations 
show how basic design permits maxi- 
mum use of standardized parts and 
affords wide choice as to output shaft 
position, connection and speed, type 
of motor, mounting etc. Selection 
tables, capacity data, dimensions and 
weights are provided, also load clas- 
sifications by industry and applica- 
tion. The Falk Corp. 


121 On Aluminum Bearings—Test 
data on bearings of Alcoa aluminum 
are presented in 56-pp Section 3 on 
bearing design and engineering. De- 
scribes method and system for rating 
surface deterioration or change in 
bearing and journal surfaces, com- 
parison of bearing materials based on 
measurements of lost metal, crack- 
ing, wiping, pickup, wear, journal 
damage. Aluminum Co. of America. 


122 Power Transmission Belting— 
Advantages and applications of varied 
types of belting for V-drives, for 
positive drives and for variable speed 
drives are detailed in 24-pp Catalog 
B-60. Explains difference in design 
and construction between V-belts 
with synthetic cord load carrying 
sections and steel cable load carry- 
ing sections, discusses the respective 
places of positive drive belts and 
variable speed belts in modern power 
transmission, and includes deiailed 
selection data. Maurey Mfg. Corp. 


PACKINGS, SEALS 


123 Molded Packings—Illustrated 
and described in 8-pp Bulletin MP- 
160 are molded packings for use on 
rods and pistons of hydraulic and 
pneumatic equipment, hydraulic 
presses, pumps, compressors, steam 
hammers, etc. Detailed application 
data on specific packings is presented, 
as well as data on composition, tem- 
perature ranges, application dimen- 
sions. Greene, Tweed & Co. 


124 O-Ring Handbook—Catalog 
5711 is a 24-pp design and data book 
on Viton O-rings. Contains test in- 
formation on some 150 fluids and 
gases to which this synthetic elas- 


tomer is compatible; recommended 
design techniques; general informa- 
tion on three compounds and dimen- 
sions; and data on all standard sizes. 
Among technical material provided 
are do’s and don’ts regarding Viton 
O-rings, compression set graph. 
Parker Seal Co. 


PUMPS, COMPRESSORS 


125 Centrifugal, Turbine Pumps— 
Features and advantages of centrifu- 
gal and turbine type pumps, single 
and multiple stage, flexible and close 
coupled, horizontal and vertical, are 
detailed in this product bulletin. 
Covers typical applications and in- 
cludes capacity and head range for 
each type of pump. Aurora Pump 
Div., e New York Air Brake Co. 
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126 wet Pit Pumps—Featured in 
6-pp Form 7209-A are vertical, wet- 
pit circulating pumps for large ca- 
pacity pumping requirements. In- 
cludes external and cross-sectional 
views with detailed design features, 
typical installation views as well as 
sectional drawings showing disman- 
tling details. Hydraulics Div., Inger- 
soll-Rand Co. 


127 submersible Pumps—Uses of 
heavy duty, high-capacity submersi- 
ble pursps in municipal water sys- 
tems, water supplies and services, 
industrial plants etc. are described 
in 8-pp Bulletin B-1300. Outlines 
ways in which the pumps are used for 
deep well pumping and as in-line 
boosters. These pumps range to 3300 
gpm, and to 125 hp. Details and speci- 
fications given. Sumo Pumps, Inc. 


128 Industrial Centrifugal Pumps 
—Performance characteristics and 
operation details on company’s cen- 
trifugal pumps are presented in 14-pp 
Bulletin 130. Includes selection and 
specification information, electrical 
characteristics, outline drawings, 
photos and diagrams. Eastern Indus- 
tries Inc. 


129 110 Psi Air Compressors—Bul- 
letin 185, 12 pp, presents company’s 
Balanced/Opposed air compressors 
for standard 110 psi industrial ap- 
plications. Describes details of the 
compact heavy-duty design: Bal- 
anced/Opposed cylinders; rugged 
crankcase and compressor cylinder 
construction; overhung rotor, three- 
and five-step unloader controls etc. 
Clark Bros. Co. 


DUST, FUME CONTROL 


130 Dust Control Equipment—De- 
scribed in Bulletin W-8560 is a high 
energy dust and fume scrubber fea- 
turing an adjustable orifice for main- 
taining peak efficiency under varying 
conditions. Gives over-all dimensions, 
pressure drop vs water rate curves, 
installation sketches and performance 
results in several installations. The 
Ducon Co., Inc. 


131 Simplified Dust Filter—De- 
tailed information on a dust filter 
with only three moving parts, which 
filters and recovers dust from air- 
streams lightly or heavily loaded 
with fine, coarse, abrasive or non- 
abrasive dusts. Included are details 
of method for maintaining porosity 
of filtering media is presented in 
8-pp Bulletin G-30. The Day Co. 


132 Dirt, Dust Control—Introduced 
in this bulletin is the Statronic sys- 
tem of dirt and dust control which 
operates by statically bombarding 
dirt and dust particles, shattering 
them to a size below 0.1 micron. Illus- 
trates how it negatively ionizes the 
shattered particles to eliminate sur- 
face smudging to reduce maintenance 
costs and permit easier breathing. 
CRS Industries, Inc. 


133 Glass-Bag Filters—Features 
and advantages of glass-bag filters 
for cleaning hot, corrosive gases are 
illustrated and described in 12-pp 
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Bulletin 806. Typical installations are 
illustrated and methods of cleaning 
bags covered. Dracco Div., Fuller Co. 


HEATING, COOLING 


134 Industrial Heating—This 64- 
pp application manual contains infor- 
mation needed for designing indus- 
trial heating jobs using direct fired 
heaters. Comprehensive text covers 
definitions of terms, explanation of 
direct fired heaters, heat less calcu- 
lations, air distribution (nozzle and 
duct), single and multiple installa- 
tions, door heating, process heating, 
make-up air, fuel piping design and 
consumption, and controls. Lennex 
Industries Inc. 


135 Infra-Red Heaters—Bulletin 
CS-305 gives specifications, operating 
costs and typical applications for 
three portable gas-fired infra-red 
heaters. Describes principles and ad- 
vantages of heating that heats the 
workman and his tools but not the 
air. Perfection Div., Hupp Corp. 





On pages 277-278 are two 
postage-free Reader Service 
Cards provided for your 
convenience in ordering 
these bulletins. You may also 
use the cards to order any 
literature mentioned in ads. 











136 Heavy Duty Coils—Bulletin B- 
1518 contains 44 pp of information on 
heavy duty coils for steam, steam 
distribution and hot water. Materials 
and construction details are covered, 
coil selection discussed with specific 
example problems and solutions. Lay- 
out drawings, tabulated data on di- 
mensions and weights, rating curves, 
condensate rating information for 
both saturated and superheated steam, 
installation recommendations, piping 
diagrams included. Industrial Div., 
American-Standard. 


137 For Heating, Cooling—Tech- 
nical Data Bulletin M-9 describes 
features and applications of com- 
pany’s Panelcoil for heating and cool- 
ing all types of tanks, troughs, mixers, 
and air duct systems. Illustrates typi- 
cal installations. Dean Products, Inc. 


MATERIALS HANDLING 


138 Crane Bridge—Featured in this 
product bulletin is a single girder 
crane bridge which is moved by pull- 
ing an endless chain geared to a drive 
wheel at each end truck. Tables giv- 
ing capacity and dimensional data 
are included, as well as dimensional 
diagrams. Abell-Howe Co. 


139 Tor Efficient Tracking—Design 
and performance features and advan- 
tages of company’s FT Series fork lift 
trucks are detailed in 16-pp Bulletin 
BU-489. Describes operation of power 
shift drive and other features and 
includes detailed specifications and 
dimensions. Allis-Chalmers Mfg. Co. 
(More Bulletins on page 279) 
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Joy Design Means: 


Joy Axivane Fans bolt right into 
the ductwork, This saves space 
and simplifies installation. 


COMPACTNESS AND SIMPLIFIED INSTALLATION 


Joy Axivane® Fans are compact and easy to install because of the integral 
motor design. They can be bolted right into the duct, and will maintain the 
straight-through flow of the air. By eliminating the offsets and elbows neces- 
sary with conventional fans, Joy Axivane Fans improve over-all system effi- 
ciency. Installation costs are reduced, because the fans can be put in place as 
the duct is being fabricated, and there are no motor supports to construct. 

The basic vaneaxial design of Joy fans makes them highly efficient, particu- 
larly where large volumes or high pressures are involved. All Joy Axivane 
Fans have adjustable blades. By changing blade pitch, fan output can be 
varied as much as + 20% without the loss of fan efficiency typical of dampers 
or variable inlet vane controls. When the system is difficult to calculate, or 
varies from time to time, this feature can save you a great deal of time 
and money. 

For complete information on how Joy Axivane Fans can solve your ven- 
tilating problems, write for Bulletin 1213-11. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY J @) y 
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Fans and 
Dust Collectors Blowers 
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Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


in Canada: Joy Manufacturing Company 
(Caneda) Limited, Galt, Ontario 





NOW... 


Robbins & Myers Calculates 
a New Motor Design 


EVERY 1 to 6 MINUTES! 


RaM Engineers Explore Hundreds of 


Design Combinations to Achieve 


OPTIMUM MOTOR PERFORMANCE! 


How many ways could a motor be de- 
signed —- a polyphase motor, for ex- 
ample? At least 27 basic variables offer 
2727 (30 zeros) possibilities! Theory, 
of course, but still there’s a colossal 
number even after obviously impracti- 
cal designs are ignored. Working with 
slide rule, an engineer can calculate 
maybe four designs per day... and 
that’s the time-consuming way it was 
done once. But now RosBins & MYERS 
engineers can explore hundreds of de- 
sign possibilities, using their Data 
Processing System. With infallible ac- 
curacy, IBM’s 20,000 digit “Magnetic 


Memory” is able to calculate a new 
motor design every one to six minutes! 
Because R&M engineers can now ex- 
plore hundreds of design combinations 
before they make a final decision, you 
get the one motor that will deliver op- 
timum on-the-job performance! And 
at no extra cost! 

“Mechanized” mathematics at Ros- 
BINS & MyeERs also gives engineers 
more time for design vision and deci- 
sion, which no machine can possibly 
provide ...and enables them to im- 
prove existing motors by probing alter- 
nate design possibilities. 


If you are ordering integral or frac- 
tional HP motors, or series moter parts, 
remember this fact: the greater the 
number of practical design possibilities 
the manufacturer explores before the 
motor is produced, the better the motor 
will perform! When your motor comes 
off the assembly line at RospBins & 
MYERS, you can be certain you are get- 
ting the best design possible, perfectly 
adapted to your requirements, and 
quality-built to perform dependably 
for years to come! 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO - BRANTFORD, ONTARIO 
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Design answers in seconds from IBM 
20,000 digit magnetic memory! 


Integral Motors (left), range from 1 to 
200 HP in single-phase, direct current, 
polyphase, totally-enclosed fan-cooled, 
and explosion-proof types. 

Standard Fractional HP Motors (right), 
are available in polyphase induction, ca- 
pacitor start, resistance split-phase, and 
permanent split capacitor, in open and 
totally-enclosed types. 


Precision-Made Universal Motors and 
Series Motor Parts (left), enable manu- 
facturers of electric power-driven equip- 
ment to make the motor an integral part 
of their product. 


Business Machine and Commercial Ap- 
pliance Motors (right), are available in 
standard or custom designs. 


MOTORS 
1/200 thru 200 horsepower 
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With General Electric’s Complete “’7400 Line” 


GET STEPLESS 








Now you can have completely stepless crane control 
from full-speed lowering to full-speed hoisting- 
plus extremely accurate spotting. And this is just 
part of the story on General Electric’s new ‘‘7400 
Line.” You also get substantially reduced mainte- 
nance: static devices are used in the control circuit 
to eliminate secondary contactors, relays and other 
moving-part components. Once energized, the IC7406 
control can be operated through an entire hoisting 
and lowering cycle without a single control-panel 

component moving! 





The “‘spotting zone”’ illustrated on the performance 
characteristic chart above is the operating area where 
accurate handling of valuable loads is most important. 
And this is where General Electric’s IC7406 control 
really pays off! You can stop, momentarily hold, or 
reverse the load at ‘creeping’ speed—without 
jogging! 

General Electric’s complete line of a-c crane con- 
trols also includes regulated and non-regulated con- 
trol, both utilizing static components. Get the full 
story on the G-E ‘7400 Line” by contacting your 
G-E Apparatus Sales Office, or mail the coupon today! 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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of AC Reactor Crane Controls You Can... 


SPEED CONTROL 


COMPARE THE PERFORMANCE AND FEATURES 
OF GENERAL ELECTRIC’S AC CRANE CONTROL 
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PERFORMANCE CHARACTERISTICS of Gen- 
eral Electric's 1C7406 static crane control. 


NEW 7a/@ceao* WOUND ROTOR MOTOR 


General Electric’s new Tri/Clad “55” 
wound rotor motor now makes it possible 
to substantially cut motor and control 
costs on crane applications. 

Up to 59% smaller and 49% lighter, 
this new motor development packs more 
horsepower into a given frame size than 
any standard Class-A insulated wound 
rotor motor available. And—lower sec- 
*Registered Trade-mark of General Electric Company. 


COMPARE THESE FEATURES: 


no 
components—no 
tubes 
motor currents 
zone 


one master 
contactors 


(e overload 


ary 
tactors and 


mechanical load brakes 


-torque 
master switch 


ondary currents reduce control equip- 
ment costs. 

These motors are available in ratings 
from 5 to 150 horsepower in dripproof, 
TENV or TEFC enclosures. G.E.’s new 
convertible design allows increased flexi- 
bility and reduced warehousing costs. 
Type MR dripproof motors may be con- 
verted to TENV motors simply by add- 
ing endshield covers and changing the 
puiley endshield. 
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MAIL THIS COUPON TODAY 


Sect. J 785-11 
General Electric Company 
Schenectady 5, N. Y. 


Please send me full information on 
General Electric's new “7400 Line” 
of AC crane controls, and new 
Tri/Clad wound rotor motor. 
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TOUGH BUYERS DEMAND REZNOR FIVE-WAY HEATERS 


to project heat where needed on “‘difficult” jobs... with no waste! 


When cranes, production machinery 
or huge inventory stacks require ab- 
normally high heater placement, you 
have to be a “tough buyer” to do 
a proper heating job! You have to 
order a unit that will project heat right 
where it’s needed . . . with no waste 
of fuel or heat. That’s why so many 
plant engineers now demand the new 
Reznor Five-Way Heater, which pro- 
jects heat downward, even from a 
height of 40 feet, to the spot where 
heat is needed, and (with the optional 
5-way diffuser) in as many as five 
directions at once! 


30 


LOWER FUEL COSTS—By spotting 
heat accurately, the Five-Way Heater 
maintains complete comfort with less 
fuel; keeps fuel bills low. 

LOWER INSTALLATION COSTS— 
The entire assembly installs quickly, 
requiring only gas, flue and power 
connections. 

Available with aluminized or stainless 
steel heating elements and gas modu- 
lation. Electric ignition is optional. 
For information, phone your Reznor 
distributor, or write Reznor Manufac- 
turing Co., Dept. 91C, Mercer, Pa. 
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The heating world is full of 
tough buyers ; that’s why 
Reznor is the world’s largest 
selling direct-fired heater! 


REZNOR 
HEATERS 


‘“*THE TOUGH BUYERS’ LINE”’ 
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select \R\ for dependability 


In paper mills, power plants, chemical and petroleum 
plants, mines, waterworks, manufacturing plants or wher- 
ever dependable, cost-saving pumping is a “‘must’’—Inger- 
soll-Rand general service pumps continue to stand out in 


front. 


These rugged pumps with horizontally split casings are 
suitable for a wide range of services for a variety of liquids. 
Single and two stage units are available for capacities to 
4000 gallons per minute with heads extending to 1100 feet. 


In 100 years. of pump manufacturing, Ingersoll-Rand 
has solved innumerable liquid moving problems. If we 
can’t meet your requirements from our extensive line of 


standard models, we'll engineer a unit just for you. Call the 


pump specialist at your nearest I-R branch or write direct 


to our New York headquarters. 


of pump progress 


from the leading manufacturer . . . 


Ingersoll-Rand 
This horizontally split unit is part of a line of pumps 
76A9 


11 Broadway, New York 4, N. Y. 


similar to the single stage units shown above 
handling condenser cooling water. 


OTHER I-R PUMPS AVAILABLE 


Motorpumps Self Priming Cradle Mounted 
Pumps Pumps 
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ATMOSPHERIC DUST 


Atmospheric dust is taken out of the intake air by 
AAF’s Roll-O-Matic air filter located in the air con- 
ditioning apparatus room. Recirculated ventilation 
air also is continuously cleaned by the Roll-O-Matic. 


Saey” ARPT tes Mage oe PLANT ENGINEERING 


gineering makes 


... despite 


PROCESS DUST 


Process dust from 150 dust sources is collected 
by AAF's AMERjet reverse jet fabric collector. 
it settles the dust in its hoppers, returns 
clean air back through the central system. 


Interior of plant showing multi- 
mM tude of dust-producing operations. 





air conditionin 


eww wo eS PSS SSS F451 SE APY Sere 


150 dust-producing 


g practical here... 


operations going full blast! 


AAF system permits air recirculation, 
slashes heating-cooling, maintenance costs 


Pratt, Read & Company, manufacturers of piano 
keys and actions, wanted its new Central, South 
Carolina plant to be air conditioned. Reasons: 
better working environment for its people and 
improved quality of its products. Problem: the 
fact that 150 dust-producing operations would 
be going at full throttle during the working day. 

AAFP’s air engineering knowhow, plus its com- 
plete line of air-cleaning products (for both at- 
mospheric and process dust) made air condi- 


tioning practical by providing for money-saving 
recirculation of air. The savings: plenty—lower 
heating costs in winter, vastly lower cooling costs 
in summer, and a big savings in plant cleaning 
costs. 

For a look at what we mean by a really com- 
plete line of equipment, call your local AAF 
representative or write direct for Bulletin 518. 
Address: Mr. Robert Moore, American Air Filter 
Company, Inc., 228 Central Ave., Louisville, Ky. 


Pe cesteimn Aw Litter 


BETTER AIR 


iS OUR BUSINESS 
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“‘LUBRIPLATE Lubricants satisfy 

the ‘one-shot’ requirements of 

our conveyor idlers. LUBRIPLATE effec- 

tively lubricates each bearing in turn 

and flows through the hollow shaft to 

= next bearing. We do not know of a 

le case of bearing trouble through 

i ty en where LUBRIPLATE 
has been used 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 
FLGID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 
wa 
H.0.S 


“Pree 











LUBRIPLATE is available 
in grease and fluid cam 
ties for every pur 
LUBRIPLATE 

Moror OIL meets Be °, 
exacting requirements for 
gasoline and diesel 
engines. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ““LUBRIPLATE DATA BOOK”... a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 


F - PE 
SKE BROTHERS REFINING ce 
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BACKTALK ano FORETHOUGHTS 





Lengthening Oil Life 


PLANT ENGINEERING: 

“Our company uses large excavat- 
ing equipment, some pieces of which 
have gear boxes in which we use a 
rather expensive lubricant. 

“We are interested in securing in- 
formation as to an oil circulation sys- 
tem which would allow us to circulate 
all the oil in each case and filter it. In 
these large gear trains, there is a large 
amount of metal wear which naturally 
collects in the oil. We believe we 
could lengthen the life of our gear 
trains and the life of our oil by filter- 
ing out the impurities caused by wear. 
Could you provide us with the names 
of any companies that manufacture 
this type of filter arrangement?” A. S. 
Kane, Asst. Vice President, Knife 
River Coal Mining Co., Bismarck, 
North Dakota. 


Need a Floor Renewed? 


PLANT ENGINEERING: 

“In the March issue of PLANT EN- 
GINEERING on page 134, there is an 
article describing a floor cover called 
Nu-Flor. In reading this article, it 
appears that this product is suitable 
for shipping departments where the 
floor load and traffic is heavy. We are 
continually faced with the problem of 
wooden flooring splintering and crack- 
ing under heavy loads. 

“I am wondering if a sample sheet 
is available for our personal inspec- 
tion. We would like to actually lay 
the sample on the floor and see if it 
stands up.” F. B. Lewis, Russell Stover 
Candies, Lincoln, Nebraska. 


PLANT ENGINEERING: 

“I read the article on Nu-Flor on 
page 134 of the March, 1960 issue 
of PLANT ENGINEERING. 

Please ask the supplier to send more 
information. The application which 
we are interested in is out of doors 
over some very rough concrete. The 
completed installation must be suitable 
for loads up to 5000 Ib on fork 
trucks.” W. J. Wilmot, Foundry Man- 
ager, Urick Foundry Co., Erie, Pa. 


PLANT ENGINEERING: 

“Your March, 1960 PLANT ENGI- 
NEERING magazine has an article on 
on page 134 concerning the use of 
Nu-Flor for industrial application over 
wood floors. 

“I believe our problem is quite 
similar to those you described in the 


Edited by Marjorie E. Weissman 


article as being successfully corrected 
by the use of Nu-Flor. 

“We have a 25/32-in. maple tongue 
and groove wood flooring over an 
underlayment of %-in. plywood. The 
plywood and subflooring is supported 
by 2-in. by 3-in. sleepers placed on 
12-in. centers over 5-in. concrete slab. 
The tongue and groove flooring is 
splintering in the trucking aisles under 
the use of steel-wheeled hand trucks 
and rubber-wheeled motorized trucks. 
Would Nu-Flor correct this problem?” 
H. L. Mallick, Engineering Dept., 
Hammermill Paper Co., Erie, Pa. 


When To Cure Compressed Air Leaks 


PLANT ENGINEERING: 

“Please advise if reprints will be 
available of your article, ‘Air Leaks 
Gaged by the Clock.’ from the Febru- 
ary, 1960 issue of PLANT ENGINEERING. 

“As a manufacturer of air com- 
pressors, we believe the information 
contained in this article would be 
valuable to our representatives. Fifty 
copies or less would be sufficient for 
our needs.” A. H. Maben, Asst. 
Advertising Manager, Dunham-Bush, 
Inc., West Hartford, Conn. 


Electrical Articles 
Planned for 1960 


PLANT ENGINEERING: 

“Please write more articles on 
‘Troubleshooting Industrial Motor 
Control’ similar to the articles by 
Vern Kempf, Electrical Editor, in your 
August and May, 1959 issues. These 
articles are in a class by themselves 
—so plain and detailed.” L. W. Saltz, 
Electrical Engineer, Swanson Asso- 
ciates Inc., Bloomfield Hills, Mich. 


P» We appreciate Mr. Saltz’ comments 
and know he will be pleased to hear 
that we have planned a series of arti- 
cles on numerical positioning control 
and a comprehensive treatment on the 
subject of static control. All these arti- 
cles will be published in 1960 and we 
hope they will prove useful to many 
readers.—Editors. 


Series Coming Up 


PLANT ENGINEERING: 

“The Nortronics Division of the 
Northrop Corporation is constructing 
a new Research and Development 
facility in the Palos Verdes vicinity 
and the series of articles describing 
construction procedures would be a 
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Rated 2300 to 4600 volts for 
a-c motors up to 3000 hp. 


Snap-action shutters to isolate high voltage 
... another revolutionary design feature in 
new General Electric Limitamp control .. . 
and just part of the built-in protection 
which makes it a really safe motor control! 


With General Electric’s safety shutters, 
the operator is protected from high voltage. 
Before gaining access to the high-voltage 
compartment, the operating handle must 
be turned to the “OPEN” position. This 
action automatically causes the fuse shelf 
to withdraw ... breaking high-voltage con- 
nections as the shutters drop to isolate the 
exposed bus terminals. Then—and only 
then—mechanical linkage releases the high- 
voltage compartment door. 


When the door is opened, the operator 


makes three visual checks to assure himself 
that all high voltage has been isolated: 1) 


* Reg. Trade-mark of General Electric Company 





Fuses are grounded against clips connected 
to the contactor frame; 2) Shutters are 
closed; 3) The position indicator by the 
operating handle shows “OPEN.” 

All other access to high voltage is blocked 
by metal barriers. The result: New Limit- 
amp control is the safest, simplest motor 
control available. 

Ask your G-E Apparatus Sales Engineer 
or Agent about other operation, perform- 
ance, maintenance and installation features 
of Limitamp control. Or, write Sect. 783-13, 
General Electric Co., Schenectady, N. Y., 
for Bulletin GEA-6893. Industry Control 
Department, Salem, Virginia. 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 
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TAKES THE PLACE OF PIPE COILS 


COSTS LESS 
. 
LIGHTER 
* 
LESS SPACE = “~F 
* 1 a 
FAST, UNIFORM 
HEAT TRANSFER ~~~ 





Anta arreon 


Dean Panelcoil is 
made by seam); 
welding two sheets 
of metal together, 
one or both sheets 
being embossed to 
form the flow chan- 
nels. 











AVAILABLE IN STRAIGHT AND CURVED SECTIONS 

















Write for Data 
Sheet 15-60 Series, 
and Price Bulletin 259. 


DEAN PRODUCTS, INC. 


1047 Dean St., Brooklyn 38, N. Y. 
> 
STerling 9-5400 
Backed by 25 Years of Pane! Coil Manufacturing 
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BACKTALK— 
FORETHOUGHTS 


valuable assistance in covering con- 
tractual negotiations and progress. 
“We understand that the set of ar- 
ticles beginning August 1958, page 
96, could be obtained from your of- 
fice in compiled form. We also under- 
stand that the recent series of con- 
struction estimating articles could also 





| be obtained, but that they might not 


yet all be in published form. Because 
of the urgent need, please forward 
what is now available and the esti- 
mating series when published.” R. C. 
Barger, Plant Engineer, Nortronics, 
Division of Northrop Corp., Haw- 
thorne, Calif. 


> Reprints of the Construction Speci- 
fications, containing the General Con- 
ditions, are available for $2.00 a copy. 
The Construction Cost Estimating se- 
ries is now available. at a cost of $1.50 
each.— Editors. 


We Agree 


PLANT ENGINEERING: 

“Looking through PLANT ENGI- 
NEERING magazine of November, 
1959, ‘Epoxy-Concrete Layout Plates’, 
page 114, caught: my attention. Al- 
though at present my concern is with 
various concrete pipe line layouts and 
details, I would appreciate a tear 
sheet of this article if you have one 
on hand. As a matter of fact, several 
of the articles were of interest. You 
have a very good magazine. 

“At least one copy of your maga- 
zine goes to the plant where I work, 
United Concrete Pipe, Baldwin Park, 
Calif.” C. W. Wessel, Temple City, 
Calif. 


> Along with the tear sheets he re- 
quested, we sent Mr. Wessel an appli- 
cation form for PLANT ENGINEERING 
—we figure he deserves to see a copy 
regularly.—Editors. 


Cleaning Electric Motors 


PLANT ENGINEERING: 

“It has been suggested that I con- 
tact you regarding available informa- 
tion on cleaning equipment which 
could be used in our Maintenance 
Shop building. 

“Specifically, we are in need of a 
piece of equipment to be used for 
cleaning the exterior of T.E.F.C. or 
explosion-proof electric motors with- 
out disassembly. The removal of 
grease, dirt, rust and organic process 
residue prior to painting is our objec- 
tive. Sandblasting or steam cleaning 
could not be used. 

“Although the equipment would be 





used for cleaning various mechanical 
assemblies also, damage to insulation 
or windings of motors would be our 
most serious problem. The largest me- 
chanical assembly to be cleaned is 
approximately 48 in. by 24 in. by 24 
in. 

“Any information you could furnish 
would be deeply appreciated.” Wil- 
liam E. Lynch, Jr., Maintenance Staff 
Department, Organic Chemicals Div., 
Monsanto Chemical Co., St. Louis, 
Mo. 


> Ten years ago, wi: published an 
article on how Westinghouse Electric 
Corporation uses ground corn cobs 
to clean both motor windings and the 
exterior metal. Seems they still use 
this method successfully.—Editors. 


Using IBM Cards in Maintenance 


PLANT ENGINEERING: 

“In the January, 1960 PLANT EN- 
GINEERING, there was an article cover- 
ing the use of I.B.M. cards as job 
tickets for plant maintenance work 
orders. 

“I have lost my copy of that issue 
and would very much appreciate it if 
you could send me a reprint of that 
article, plus any additional information 
on the subject. 

“There is a possibility of our plant 
trying to install this type of work order 
system and I need all the information 
about it that I can get.” James E. 
Dooley, Plant Engineer, Burlington 
Mills, Raleigh, N. C. 


> Mr. Dooley’s lost copy of the Jan- 
uary article has been replaced and 
tear sheets of two other articles on the 
use of 1.B.M. cards for maintenance 
systems have been sent him.—Editors. 


Information on Water Conditioning 


PLANT ENGINEERING: 

“Please send all available tear sheets 
on water conditioning including such 
phases of this treatment as clarifica- 
tion, filter beds, clear wells, softeners, 
exchangers and dealkalizers. 

“We anticipate remodeling our pres- 
ent system, where we are now using 
approximately 35,000 gallons of water 
a day, with the thought in mind of 
expansion. 

“Our plant is basically engaged in 
manufacturing engineering in which 
we do a considerable amount of proc- 
ess testing on products we manufac- 
ture, such as valves, heat exchange 
equipment, and jet equipment—sy- 
phons and condensers.” W. O. Lokken, 
Plant Engineer, Schutte and Koerting 
Co., Cornwells Heights, Pa. 


> A wide selection of articles on all 
phases of water conditioning has been 
sent to Mr. Lokken. —Editors. 


PLANT ENGINEERING 
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| DON’T CARE | WANT TO KNOW 
WHAT MAKE WHAT MAKE 
CIRCUIT BREAKER CIRCUIT BREAKER 
| GET | GET 





Who gets the best 
switchboard buy ? 


Don’t buy switchboards blind. Most of your switchboard dollar goes into the circuit 
breakers. Be sure you know what make circuit breakers you are going to get before 
you buy your switchboard. And if it isn’t I-T-E, kick like crazy. Because I-T-E 
gives you more value. Yet you pay no more. Want proof? Among independent 
switchboard builders everywhere, I-T-E is first choice. 


Write today for the new bulletin on I-T-E molded case circuit breakers. 
I-T-E Circuit Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 


(f) 1-T-E CIRCUIT BREAKER COMPANY 
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EVOLUTION OF 


IT ALL STARTED when Leonardo da Vinci invented 
the belt drive for his polishing wheel. Spurred on by the 
drive’s many advantages, engineers have striven for a more 
effective method of indirect power transmission ever since. 


ANOTHER MAJOR BREAKTHROUGH came 
in 1941, when Goodyear introduced the first practical Steel 
Cable V-Belt for use on Army tanks. Here was the strongest, 
most efficient, most heat- and stretch-resistant belt ever 
built. A wartime success, steel cable is used in belts han- 
dling today’s toughest industrial drives. 


THE NEXT MAJOR DEVELOPMENT, 
although then seemingly unrelated, was the discovery of 
the vulcanization of rubber in 1839. Charles Goodyear not 
only fathered a multibillion-dollar industry, but also helped 
pave the way to much more efficient power transmission. 


THEN CAME THE “MIRACLE” FIBERS and 
super-rated V-belts. Again Goodyear was in the fore with 
the HY-T V-Belt—a strong, shock-resistant belt that answered 
most multiple drive problems. But V-belt makers still sought 
a more effective way to overcome stretch and shrinkage. 


For maximum, trouble-free horsepower hours on any V-belt 
drive, insist on the top belt from the top beltmaker. 


THE BIG NAME 
IN V-BELTS: 


GOOD 





A REVOLUTION 


OVER A DECACE PASSED BEFORE a man 
named Combe introduced two new ideas in the transmission 
of power—teams of load-carriers and “wedge-in” action. 
His first multiple rope drive was not very efficient or dura- 
ble, but started a whole new trend in development. 


GOODYEAR SOLVED THE PROBLEM with 
the 3-T Process to take surplus shrinkage and stretch out 
of synthetic cord. That development made possible multiple 
drive V-belts with true dimensional stability—Green Seal 
V-Belts by Goodyear that stayed matched on the drive or 
in storage. 


IT TOOK A LITTLE TIME before the first rubber- 
ized V-belts were introduced. Many of the earliest improve- 
ments were developed by Goodyear scientists. The greater 
efficiency of the V-belt soon placed it on many drives, 
despite shortcomings in length stability and strength. 


A REVOLUTION IN POWER TRANSMIS- 
SION was launched by the complete line of V-belts with 
the Green Seal—Compass-V-Steel, HY-T, E-C Cord, and the 
compact new HY-T WEDGE. With P.D. (positive drive) and 
Variable-Speed Belts, they combine to offer Goodyear belts 
of unsurpassed quality for every need. 


See your Goodyear Distributor or write: Goodyear, Industrial 


PY 


Products Division, Lincoln 2, Nebraska, or Akron 16, Ohio. 


THE GREATEST NAME 
IN RUBBER 





Philadelphia Electric Company 


workers get sure footing despite oil film 


with A.W. ALGRIP 





Hot, heavy oil occasionally spills on this walkway at the Schuylkill 
Station of the Philadelphia Electric Company, but A. W. ALGRIP 
helps prevent accidents by providing assured footing. 


A. W. ALGRIP rolled steel floor plate is produced by Alan Wood 
Steel Company by a patented process in which an abrasive—just like 
the kind used in grinding wheels—is embedded to a controlled depth. 
It becomes an integral part of a tough steel plate. 


A. W. ALGRIP can be used as independent flooring . . . or as flooring 
overlay, on level or inclined surfaces. Put your plant on a safe footing 
with A. W. ALGRIP . . . approved for Safety by Underwriters’ 
Laboratories. Write for Bulletin AL-S4. 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. + STEEL PRODUCERS WITH SERVICE IN MIND 


DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia « New York e LosAngeles « Boston e« Atlanta 
Cincinnati e Cleveland « Detroit « Houston e Pittsburgh e« Richmond e St.Paul e SanFrancisco « Seattle 


Montreal, Toronto and Vancouver, Canada—A. C. Leslie & Co., Ltd. 
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View shows 
arr: major components 
of a Power-Flex 


ne 2 ~ installation and 
¥ indicates a few of 
: the many power 
.) 


and free rail 
configurations 
possible with this 
system. 


%* Names and locations 
of installations on 
request. 


i" eg 


: ; : Ch x — 
pm bi Power-Flex construction and 
rn B., operating features include: 
»».-@quipped with GD % 
4 @ RAILS roli formed of high tensile 


Telematic dispatch 


control [Illustration below 

shows trolley mounted Telematic @ SWITCHES are manual! or 
route selector dispatch head and ; fast acting electric: have curve 
transistorized switch control odin zm ned thr oh eter 

station. Telematic auto- 5, ie — 
matically guides car- @ POWER CHAIN is carburized 

rier to any station heat treated high strengtt 
in the system. welded link design , ' 


strength corrosion resistant steel 





i to 


@ CURVES are factory forme 


e tolerance and heat treated 





: 


Power-Flex fills the need for a quality power and free conveyor system 
to handle light, medium and heavier loads up to 600 lbs. maximum 
per work carrier. In addition to many new features for systems of 
this type, it introduces substantial economies in initial investment 
and daily operation through advanced mechanical design and 
control developments. In fact, Power-Flex makes it possible for the first 
time to employ power and free conveyors where initial costs for 
such systems heretofore prohibited their use. Power-Flex is ideal for 
transportation applications involving storage banks, manufacturing 
Power-Flex maintenance work stations, segregations or intergration of work carriers or 
is facilitated by inspection inventory, and related materials handling. It is an extremely flexible 
sections in the rails. system adaptable to practically every individual requirement. 


SEND FOR BULLETIN COLUMBUS McKINNON CHAIN CORPORATION 


) Home and regional office engineers Conveyor Division 
available to work with you or R TONAWANDA, NEW YORK 


metcion corctsandae Built By the Makers of CM Hoists and Chai 
installation service available CONVEYORS ut y the Makers of CM Hoists and Chain... 


if desired. Materials Handling Specialists for 75 Years. 
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With the Big 7 features to give 
you better engine performance 
and lower maintenance costs 


Here's how you get better engine performance 

Balanced volatility gives you maximum usable power. 
It allows Premier Diesel Fuel to deliver the most 
possible BTU’s of energy without sacrificing clean- 
burning qualities, meanwhile assuring low smoke and 
exhaust odor. PREMIER’s low pour point means free 
flow in cold weather. PREMIER’s cetane means that 
engines start easily, idle smoothly, deliver full per- 


formance under all operating conditions. 
. PREMIER’S anti-rust additive minimizes an important 
diesel engine worry —injector sticking. PREMIER Diesel 
Fuel is handled only by Standard Oil from refinery 
. to you, thus the chance of fuel contamination is 
virtually eliminated. 
Here's how you get lower maintenance costs 
Deposits caused by excessive sulfur in fuel can damage 
the engine and increase maintenance costs. PREMIER’S 


low sulfur content means reduced engine wear. Addi- 
tives inhibit rust of engine parts and storage facilities. 
PREMIER’S just-right viscosity results in effective in- 
jector lubrication and the prevention of leakage. Be- 
cause of this you don’t waste fuel or power. 


Get all the facts about new PREMIER Diesel Fuel. Call 
your nearby Standard Oil office. Or write Standard 
Oil Company (Indiana), 910 South Michigan Avenue, 
Chicago 80, lilinois. 


,PHEMIER ne 


Here are the 7 big features 


- Anti-rust additive. TZ , 
. ——— a full power y 
and clean burning. . 
Fo eon You expect more from \ STANDARD ) and you get it! 
performance. 
» Free flowing—even in cold weather. 
. Low sulfur—less wear, reduced 
deposits. 
. Lubricates and seals injectors. 
» Distinctive red color. 
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Preventing Crane Collisions—Model Indicator Unit Wams of Danger or Stops Crane Motion 


THE PREVENTION of collision is 
most important when two cranes are 
operating on the same rai! track, 
and the problem becomes particu- 
larly difficult to solve when cranes 
have slewing or elevating jibs. 

A model indicator unit in which 
all the movements of the cranes ares 
reproduced in miniature by a system 
of electrical repeaters (synchro- 
transmitters for angular information 
and potentiometers for ditance in- 
formation), has provided a solution 
to this problem. 

Contact of any parts of the actual 
cranes will be reproduced in the 
model, but the jibs in the model are 
enlarged to provide a guard area. 
As a result, contact will occur in 
the model before it can do so with 
the actual cranes. This contact 
closes an electrical circuit which can 
be arranged to energize any sort of 
alarm system, or stop the cranes. 


Model shows movement of cranes. Jibs in model are enlarged to give guard area. 


The system can be used with 
more than two cranes or other 
mobile structures and can give 
warning of approach to buildings or 
other structures, provided these are 
reproduced in the model. The mod- 


els are made by James Scott & 
Co., (Electrical Engineer) Ltd., of 
Glasgow, Great Britain. From Euro- 
pean Technical Digests, published 
by European Productivity Agency, 
Paris, France. 





Two Types of Insulation Combined for Efficiency Under Different Temperature Conditions 


BECAUSE EACH TYPE of insulation 
is most efficient within a given tem- 
perature range, 85 per cent mag- 
nesia and Thermasil calcium silicate 
were used together at Cities Service 
Refining Corp.’s Lake Charles, La. 
refinery. 


Piping and other equipment uses dou- 
ble layer of insulation, each layer being 
used at best operating temperatures. 
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Where operating temperatures ex- 
ceed 550 F, the calcium silicate 
compound was applied as the first 
layer of insulation in thickness 
that reduced the temperature at its 
outer surface to less than SSOF. The 
85 per cent magnesia molded Ther- 
malite insulating material, which is 
most effective between 100 F and 
550 F was then placed over the first 
layer. For operating temperatures 
below 550 F a single layer of Ther- 
malite was used. 

Form and arrangement 6n in- 
sulating materials depended largely 
on configuration of the equipment 
or pipe. In general, half round sec- 
tional insulation was used on all 
piping up to 18 in. diam. On larger 
pipes, a segmented form of insula- 
tion was applied. In both cases, 
joints were staggered, the material 
secured to the pipe by wire bands 
on 18-in. centers and the insulation 
finished with 15-lb asphalt and alu- 
minum jackets. 

Pipe which carries residue at 22 


F from toppers to a lubrication oil 
plant is insulated with 1-in. by 2-in. 
blocks of Thermalite placed 90 deg 
apart on the pipe. A 2-in. layer of 
glass fiber insulation was placed 
over the blocks, leaving an air space 
between the fibrous felt and blocks 
which provides an additional in- 
sulation. The felt was secured with 
wire bands and then covered with a 
vapor barrier of 15-lb asphalt. An 
outer jacket of aluminum was se- 
cured with aluminum bands. From 
a release of Baldwin-Ehret-Hill, Inc., 
Trenton, N. J. 


Bending Plastic Pipe 

IN ORDER TO BEND plastic pipe at 
the Puget Sound Naval Shipyard, 
it would be inserted into a larger 
piece of steel pipe and a live steam 
hose inserted in the open end of the 
plastic pipe until it was pliable. 

The length of the pipe needed for 
the bend was pulled out and, after 


bending, was cooled with compressed 
(Continued on page 46) 
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EV Series 

Explosion-Proof Highest Efficiency ... 

Lighting Fixtures Easier to install, relamp, 
maintain... 


The EV series offers exactly the right fixture 
for any area made hazardous by flammable 
atmospheres of vapors or gases, as defined under 
Class I of the National Electrical Code. 


Basic EV Incandescent Fixtures 
(Groups C & D) 

are of strong, shock-resistant construction, 
contain internal explosions without rupturing. 
Threaded joints are flame-tight . . . no sealing 
compound required on installation. Gas tightness 
not required for safe operation . . . just turn off 
line current when relamping. Maximum corro- 
sion-resistance. 75-500W. 


EVA Incandescent Fixtures 
(Groups A & 8) 
comprise the first complete, UL-approved 
lighting system for acetylene and hydrogen loca- 
tions. Lamp and wiring compartments are sepa- 
rate and individually explosion-proof. 150-300W. 


EVA Mercury Vapor Fixtures 
(Groups C & D) 
provide important operating economies in 
hazardous areas: 2.5 times more light output per 
Watt than incandescents ... greatly reduced 
frequency of relamping. 250-400W. 


For Complete Information on Crouse- 
Hinds explosion-proof lighting equipment, call 
your Crouse-Hinds distributor, or write us. EV 
Lighting Fixtures are available in all reflector 
types: Holophane Prismatic (illustrated ) ; slotted 
dome and angle; and conventional (unslotted) in 
all shapes and sizes. 





HINDS 


NEW YORK 





OFFICES: Atlanta Baton Rovge Birmingham Boston Buffalo Chorlotte Chicago Cincinnati Cleveland Corpus Christi Dollos Denver Detroit Houston Indianapolis Kansos City 
los Angeles Milwaukee New Orleons New York Omoho Philadelphia Pittsburgh Portlond, Ore. St.lovis St. Paul Salt Lake City San Francisco Secttle Tua Washington 


RESIDENT REPRESENTATIVES: Albony Soltimore Reading, Po. Richmond, Va. 
Crovse-Hinds of Ceneda, Lid., Terente, Ont. Domex, Mexice City, D.F. Peterce, Seo Pevie, Brexil 
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air. This operation took three men 
one or two hours, and only one bend 
could be made in each piece of pipe. 

In an improved method, the plas- 
tic pipe section to be bent is placed 
in a steam chest until heated to the 
required temperature. Any number 
of bends can be made in each piece 
of pipe and only 5 to 15 minutes is 
required to make each bend. In 
most cases, one man can do the en- 
tire job. From Bureau of Ships 
Journal, published by Navy Depart- 
ment, Bureau of Ships, Washington 
DC. 


Stack “Stretcher” 


WHEN THE Pennsylvania Electric 
Co. wanted to improve the opera- 
tion of their Seward Generating 
Station, by having a higher chimney, 
the simplest way to do this was to 
add an extension to the 214-ft high 
stack. The two objections to doing 
this were time (only three weeks 





were available) and structural. The 
existing foundation could support 
the proposed 100-ft addition, but 
the stack would become much more 
vulnerable to high winds. 

Instead, a stainless steel nozzle, 
prefabricated by Aerotec Industries, 
Inc., Norwalk Conn., was used. By 
choking down the stack diameter, 
the velocity of the exhaust gases 
was increased, adding to effective 
stack height. 

Because the stack was designed 
with dual brick-concrete construc- 
tion, to allow the outer shell to 
sway under wind loads while the 
brick lining remains stationary, de- 
sign of the nozzle was complicated. 
The solution was a double shell 
skirt on the nozzle. The inner skirt 
was attached to the brick liner by a 
flexible diaphragm, while the outer 
skirt was fastened to external sup- 
ports on the concrete stack. 

The diaphragm, woven from Tef- 
lon fiber impregnated with synthetic 
rubber, filled the need for flexibility, 
mechanical strength and resistance 
to corrosive gases at 400 F. Now, 
with additional fan pressure of 2 in. 
w.g., the nozzle projects 485,000 
cfm of gas 100 ft or more above the 
chimney top, “stretching” its height 





How To Solve a Storage Problem—Weld Crossbars to |-Beam 


“Vn ) 


Heavy duty welded I-beams rising vertically from the floor of warehouse, use 
short steel crossbars to support stored steel angles. Storage system eliminates 
end and edge damage to stock. Loads can be picked up and transported by 
overhead crane. Individual racks are mobile, can accommodate variety of angle 
iron lengths and sizes. (From a release of the Rolled Steel Corp., Skokie, Ill.) 
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“Stack stretcher” nozzle has Teflon 
fiber and synthetic rubber diaphragm. 


virtually 100 ft. From Elastomers 
Notebook, published by Elastomers 
Chemicals Department, E. I. du 
Pont de Nemours and Co., Inc., 
Wilmington, Del. 


De-Soldering Printed Circuits 


DE-SOLDERING of wiring and com- 
ponents from conventional chassis 
and printed circuit boards is a prob- 
lem for maintenance and production 
line personnel. Special soldering iron 
tips can help in this type of job. 

The tip should be tinned and at 
soldering temperature before its ap- 
plication to the printed circuit or 
component wiring. The same tip 
may be used for both soldering and 
de-soldering. 

When inserting the tip do not use 
pliers because of the possibility of 
cross-thread damage. To avoid 
cross-threading, the shaft should be 
iligned with the barrel and spun, 
using the forefinger and thumb on 
the shaft. 

A slotted tip is designed to simul- 
taneously melt solder and straighten 
folded or bent tube and transistor 
socket tabs and for component lead 
removal. The iron tip is placed 
against the tab until the solder is 
soft, then the slot is slid onto the 
tab and it is bent up. Tip should 
be held at tab or junction no longer 
than necessary, to prevent damage 
to board. 

A bar-type tip is used for remov- 
ing straight line components such 
as ceramic packs of condensers, re- 
sistors and transistors. 


Cup-shaped tips permit de-solder- 
(Continued on page 48) 
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REWOUND MOTORS, 

INSULATED WITH SUPER COILIFE, 
ARE NO LONGER 
ORDINARY MOTORS 


Exclusive epoxy encapsulation adds extra endurance, extra performance, extra life 


These extra measures of rewind value—provided by 
Westinghouse Super COTLIFE*—have been conclu- 
sively proved. For example, a Westinghouse motor 
stator, encapsulated with Super Coilife, spent 99 days 
at the bottom of Great Salt Lake. More than a quarter 
of this “water” is salt. This same stator was towed 
underwater by riverboat 1500 miles from Vicksburg to 
Pittsburgh. Neither of these strenuous trials-by-water 
had any detrimental effect on Super Coilife. 

The extraordinary low viscosity of Super Coilife 
permeates slots and interstices, thoroughly protecting 
windings inside and out. The specialized application 
process also provides exactly the right “thin-wall” 
thickness for each type and class of winding for maxi- 
mum heat dissipation. Moisture, acids, alkalis, oils and 
dirt are kept completely and permanently out with this 
solventless epoxy encapsulation. 

Super Coilife has already proved itself in thousands 
of applications throughout industry such as paper, steel 
and food processing plants where high humidity is a 
factor; chemical, petroleum and coke processing plants 
with critical acid and alkali conditions; mining opera- 
tions where abrasive matter is a problem; and utilities 
where fly ash is prevalent. 

Super Coilife is an exclusive process of Westing- 
house repair plants and can be applied to random 

“Trade-Mark 


wound stators, rotors and armatures. Call your West- 
inghouse representative for your next rewind job. He 
will explain the values of Super Coilife and the many 
other services provided by our repair plants. Write 
for booklet B-7622, Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. , j-9s213 


The epoxy encapsulation of this rewound d-c armature 
offers effective and permanent protection to the windings. 
Exclusive polyester glass banding is part of the armature 
rewinding process by Westinghouse. 


you CAN BE SURE...1F wsWesti nghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 


Super Coilife insulation was not affected by 99-day immersion in Great Salt Lake, Utah. 
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Now—A unitized power pack for 


maintenance free 
switchgear tripping and control! 


Utilities and industrial plants can greatly increase their margin of reliability and pro- 
tection for switchgear and control equipment by using C & D’s AutoCal* unitized 
Power-Pack. 

Here’s a dependable, high-capacity power package specifically built for tripping and 
control that pairs a simple, compact, C & D AutoReg® Silicon charger with powerful, 
lead-calcium grid control batteries. No adjustment or manual switching is required. 

The charger is a completely automatic, constant voltage, current limiting unit. It 
regulates DC output voltage within +1% in floating range over an AC input variation 
of +10%. The silicon rectifying element has no known aging characteristics. Con- 
sequently, there are no aging taps and the attendant adjustment of these is eliminated. 
AutoCal has no moving parts and it utilizes a standard 115 volt, 60-cycle, single phase 
Outlet as a power source, 

PlastiCal® batteries** have extra thick positive plates (0.266"). They provide a high 
one minute rate. Lead calcium grid batteries require 1/5 to 1/10 as much current to 
maintain a fully charged condition as do conventional batteries. Consequently, there is 
$0 little electrolysis of water occurring that the batteries need be watered only once a year. 

The combination of a C & D AutoReg charger and PlastiCal battery gives you self- 
protected charging . . . instantaneous peak power on demand . .. and long trouble free life. 


Get the full details—write for Bulletin AR-102 today ! 
CHOICE OF MOUNTINGS 
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WEATHER-PROOF OUT- 
DOOR MOUNTING. Both 
charger ond batteries fit 
in o weather-proof cabinet 
for vse with ovtdoor 
switchgear. 


rt2zno SATTE RIES 
ED of Gorshohocton, Sk... Citica, Thad. 


OM THE SLSOCTARIC AUTOLITE CoO. 


RELAY RACK MOUNTING, 
Charger is available with 
front panel for standard 
19” reley rock. 


WALL MOUNTING, 
Charger may be wall 
mounted near bank of in- 
door switchgear. 


CUBICLE MOUNTING. 
Most popular method 
mounts AutoCe! on the 
door of associated 
breoker cubicle. 











7 


Manufacturers of Slyver-Clad® industrial Batteries + PlastiCell* and PlastiCal® Batteries for Communications, Control, and 
Auxiliary Power > Producers of AutoReg® Silicon Chargers and AutoCal* Charger-Battery Combinations 
*Trademark, C & D Batteries Div. The Electric Autolite Co. 
**Designed for 25 year life 
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Cup tip is used for removing transistor 
socket from a printed circuit board. 





ing of tube and transistor socket 
tabs and center pin, where used, in 
one operation. If the tabs have been 
folded or bent, they should be 
straightened with the slotted tip be- 
fore using the cup tip. 

Certain types of IF and RF coil 
assemblies may also be de-soldered. 
The hot cup is placed down against 
the tabs and the assembly pulled 
free after appropriate heating. 

Sometimes a vacuum cleaner or 
compressed air is used. Cup tips can 
be modified by the insertion of a 
copper tube into the cup. This tube 
is connected to a vacuum source for 
suction removal of excess solder 
liberated by the de-soldering opera- 
tion. Alternately, an air hose can 
be used to blow excess solder away. 
Neither source is applied until the 
solder is liquid. From a release of 
Ungar Electric Tools, Inc., Los 
Angeles, Calif. 


Non-Metal Heating Unit 


GLASS FIBER is being woven into 
a fabric of fine net structure to pro- 
vide a method of heating by elec- 
tricity without using a metal ele- 
ment. The fabric is impregnated with 
graphite, of particle size approach- 
ing colloidal, bonded with resin. 

Bus bars of sprayed zinc or other 
metal, attached at each end of the 
treated material, are connected to 
the power source. The electrical re- 
sistance of the graphite causes the 
material to heat up to an even tem- 
perature over its entire surface. 

The material has been incorpo- 
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A water treatment 
MANUAL that’s 
never out of date 


Dearborn helps pre-solve your water 
treatment and corrosion problems with 
a continuous flow of new and im- 
proved products . . . new applications 
. new techniques . . . from its 
Technical Center in Chicago. 


Bulletins covering these—with 
specific case history data—are al- 
ways in the hands of Dearborn en- 
gineers for their application to your 
particular needs. Incorporated in 
loose leaf product-manuals—up- 
dated continuously—this material 
helps him give you tomorrow’s 
answers to today’s problems... 
to provide you with the thor- 
oughness in service for which 
Dearborn has been recognized 
for nearly three quarters of a 
century. 

You may obtain any part of 
the information in the manual 
from a Dearborn engineer ...or 
by writing for technical data 
covering your particular water 
treatment or corrosion problem. 

Do it today. 


RBORN CHEMICAL COMPANY 


General Offices: Merchandise Mart, Chicago 54 — Dallas - Des Plaines, Ill. - Ft. Wayne - Honolulu 

Linden, N.J.+- Los Angeles - Nashville - Omaha - Pitisburgh— Toronto - Havana - Buenos Aires 
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TORIT Dust Collection 
solves problems like this: 


“§ MEN OUT AGAIN TODAY?” 


“WHY - 


“I was on the receiving end of that question. And I knew what 
the boss was driving at. Production-wise, we couldn't stand our 
current rate of absenteeism. Even the men on the job were drag- 
ging their feet. To show you what I mean: we had just lost one of 
our best customers. Reason: one too many late shipments. 

“Logically, when sickness strikes, you consult a doctor. 
Which is what I did. Without actual examinations, he couldn't 
diagnose the trouble. But he did give me the clue when he asked, 
‘How are your working conditions?’. 

“Frankly, our plant is dirty. Or better put, dusty. With grind- 
ing machines running 24 hours a day, how could it be anything 
else? With that thought, I remembered. A salesman had been in 
my office just the other day talking about dust. I had too many 
production headaches at the time to hear him out. But I kept 
his card. So I called him back. 

“He was from Torit. He was selling Torit Dust Collectors 

. machines that trap dust. When I compared the low cost of 
his equipment with the high cost of our production lag, I decided 
it was worth a try. So I bought one . . . just one, to start, for 
$285.00. We installed it ourselves on a key machine. 

“The change in the man operating that 
machine sold me. Within a month, we had a 
Torit Dust Collector system attached to 
seventeen dust-producing machines in the 
plant. As a result, the air in our plant is clean, 
the way it should be. Our absentee rate is no 
longer a problem. Our production rate is at 
top speed. And you know something? I 
feel better myself!” 

Is dust doing you dirt? For complete facts on 
dust damage... and how to control it... write: 


4 © R I 'T manufacturing company 


Dept. 1811, 1133 Rankin Street, St. Paul 16, Minnesota 
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rated into panels for use as movable 
floor units and as wall panels. From 
a release of Hunting Mhoglas Ltd., 
Luton Airport, Bedfordshire, Eng- 
land. 


Skin Divers Erect Cooling Tower 


When Union Carbide Chemicals Co., 
Torrance, Calif., was forced to erect 
new cooling tower cells over reservoir, 
skin divers had to bolt structural 
members to existing piers in 14 ft 
of water. Cells were anchored on top 
of the foundation. (From a release of 
Fluor Products Co., Santa Rosa, Calif.) 


Glass Parts Get a Tumbling 


GLASS PARTS used in TV receiving 
tubes are being tumbled to remove 
a powder deposit used in heat treat- 
ing at the plant of an Eastern manu- 
facturer. The parts measure from 
% in. by % in. by 2 in. to % in. 
by % in. by 6 in. and are cleaned 
at the rate of one million pieces per 
eight-hour shift. 

The installation consists of a 
modified tumbling unit plus a com- 
plete conveyor system for unloading 
and returning media to the barrel. 
There are also automatic separa- 
tion facilities and a device for ori- 
enting and packaging the finished 
parts. From Tumb-L-Matic News, 
published by Tumb-L-Matic, Inc., 
Stamford, Conn. 


Dirt-Shedding Skylights 


THE SMOOTH SURFACE of trans- 
lucent fiber glass reinforced plastic 
skylights has been credited as a 
major contributor to enduring, 
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Left, portion of old plastic skylights 
with textured surfate to which dirt 
adheres. Right, smooth plastic panels. 


NECN 


Conveyor Chain 


even light distribution at the W & W 
Stee! Co., Oklahoma City, Okla. 
More than 24,000 sq ft of smooth- 
finished fiber glass reinforced plas- 
tic skylights were installed there. 
Fiber glass reinforced plastic 
skylights were installed in the 175,- 
000-sq ft main plant some years 
ago, but benefits such as shatter 
proof qualities and ability to diffuse 
light, were partially dissipated by 
dirt and dust which adhered to the 


handles 500 eggs 
per minute in 


FMC System utilizes electronic 
“brain” to weigh, record, code, 
count, treat, pack and date 
30,000 eggs per hour. 

Actual egg handling is ac- 
complished by DiAMOND 
Conveyor Chain equipped 
with special attachments 

and nylon egg cups. 


fmc Automatic 
Ego Handling 


rough textured plastic. In the new 
plant addition, smooth-finish, 2% -in. 
corrugated jade green panels were 
used. Wind and rain act constantly 
to wash the panels. From a release 
of Filon Plastics Corp., Haw- 
thorne, Calif. 


Economical Storage for Hose 


NEW STORAGE RACKS for indus- 
trial hose of all types, have cut our 
warehouse space requirements by 
50 per cent. The 10-ft 6-in. high A 
frame racks, each of which stores 
as many as eight reels on individual 
axles, were developed jointly with 
Unistrut Corp., Chicago, IIl. 

One man using a walkie lift truck 
can stack individual hose reels lift- 
ing and removing units by means of 
special clasps attached to the lift 
arms of the truck. 

Compartment widths in each hose 
reel bay are 42 in., designed to 
accommodate standard 36-in. wide 
spools on the extended axles. Prior to 
using the new rack system, standard 
storage bays of angle-bar construc- 
tion were employed. These neces- 
sitated the removal of hose reels 
when odd-order lengths were re- 
quired. Handling time on orders 
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System 


@ With split-second 

precision, DIAMOND 

Conveyor Chain receives, 

moves, positions 240,000 

eggs during each eight hour 

shift. It’s a high-speed opera- 

tion where a momentary foul- 

up could cause a king-sized 
omelette; where synchroniza- 
tion, timing and dependable, 
trouble-free service are absolutely 
essential. That’s why Food Ma- 
chinery and Chemical Corporation 
specifies DIAMOND Conveyor 
Chain for its electronically controlled 
Automatic Egg Handling System. 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 


Dept. 614, 402 Kentucky Avenue + Indianapolis 7, Indiana 


DIAMOND Q caning 
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LOW-COST MIXER | 


SERIES RE comes in a full range of mixer 
sizes and mountings for open or closed tanks. 


Here’s how to save money on fluid-mixing operations that 


don’t demand the ultimate in 


Ia new lower-cost Series RE LIGHTNIN 
Mixers, you get all the advantages of 
LIGHTNIN construction except for hollow- 
quill drive. The speed-reducer output 
shaft is coupled directly to the mixer 
shaft, rather than through a flexible 
coupling as in the regular Series E 
LIGHTNIN Mixer. 


Because of this one difference, we DO NOT 
recommend the new Series RE line for critical 
operations in which an accidental overload or 
the mixer shaft could cause a costly drive fail- 
ure. In such applications, our regular Series E 
design gives you maximum protection against 
precess shutdown—a degree of insurance you 
get with no other mixer. 


For any job that doesn’t demand this 
high level of protection, you'll find the 
new Series RE LIGHTNIN Mixer hard to 
beat on first cost—and on performance. 

It’s the only mixer in its price range 
that gives you all these advantages: 

1. Efficient right-angle drive—in all 

models 

2. Low-headroom shape—in all models 

3. Easy-to-get-at change gears—in all 

models 


shutdown insurance 


Plus: Precision bevel drive gears. Shaft 
bearings spaced to keep span and deflec- 
tion to a minimum in accord with AGMA 
standards. Speed quickly changeable in 
case process requirements ever change. 
Splash lubrication throughout. Dry-well 
leak prevention. Many other refinements 
such as weatherproof oil-level gauge, 
weatherproof breather, clear-flow crank- 
case drain nipple, conveniently placed 
neoprene-covered grease fittings. 


You can get the new Series RE in a full 
range of sizes, in your choice of six dif- 
ferent mountings for open or closed tanks, 
and in literally hundreds of standard 

wer-speed combinations. Wetted parts 
in carbon steel, 304 and 316 stainless 
steels are carried in stock. 


Get the story now. Ask your LIGHTNIN 
Mixer representative to show you how 
new Series RE gives you more mixer than 
ever for the money—and where you can 
apply it for greatest savings. He’s listed 
in Chemical Engineering Catalog and in 
the yellow pages of your telephone 
directory. Or write directly to us. 


“Liohtai Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 144-f Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 19, Ont. | 
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Axles which support hose reels rest in 
special lugs which allow reels to revolve. 


has now been reduced in some cases 
as much as 30 minutes. From a re- 
lease of Dayton Industrial Products 
Co., Melrose Park, Iil. 


Control of Foil Gage 


AN AUTOMATIC GAGE control is 
used at Kaiser Aluminum and Chem- 
ical Corp., to accurately regulate 
the thickness of aluminum foil be- 
ing rolled on a four-high, non-re- 
versible, cold-reduction foil mill. 

An x-ray gage measures the thick- 
ness of the foil as it is rolled and feeds 
a signal to the automatic gage con- 
trol when the foil thickness deviates 
from the desired thickness setting. 
This control varies the speed of the 
rolis and thereby varies the coeffi- 
cient of friction between the foil and 
the rolls as well as the strip tension 
to maintain uniform delivery thick- 
ness. From a release of Westing- 
house Electric Corp., Pittsburgh, Pa. 


Automatic gage control on foil mill 
assures uniform thickness of aluminum. 
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Peter Paul Powers-Up 
new candy plant 
to serve growing market 


YOU CAN BE SURE...1F PAY Ysa ngh ouse 





COVER PHOTO: Conveyor carries 
finished “indescribably delicious” 
candy bars to packaging stations. 


J. R. Miller, Westinghouse Con- 
struction Sales Engineer; D. J. 
Taylor; and H. P. Bettge discuss 
protection provided by drawout- 
type DB circuit breakers in the 
Westinghouse low-voltage switch- 
gear. Blank compartments have 
been allowed for future breaker ad- 
ditions. Four bus duct feeder runs 
from this metal-enclosed switchgear 
distribute power throughout the 
entire plant. 


J-94137-2 





D. J. Taylor, The Sanborn Electric Co., Electrical Contractor; H. P. 
Bettge, J. M. Rotz Engineering Co., Consulting Engineers; and Lloyd 
Williams, Branch Manager, WESCO, Indianapolis, inspect one of the 
inghouse mercury-vapor lamps in the fixtures Westinghouse 40-kvar, type MDP capacitor assemblies in the main pro- 
combine glare-free visibility with virtual elimi- duction area. Overhead bus duct is already installed to accommodate the 
nation of maintenance. addition of two more candy production and packaging lines. Mounted 

along the wall are five type DT-3 dry-type transformers to supply low 
voltage for lighting and power receptacles. Industrial fluorescent fix- 
tures, type 2WVO, are used throughout entire production area. 


Parking lot of the new Peter Paul, Inc., plant 
in Frankfort, Indiana, has Westinghouse OV-20 
luminaires installed on twin mast arms. West- 








Candymaker’s plant 
has reserve electrical capacity 
to triple production 


The new Frankfort, Indiana, plant was built by Peter 
Paul, Inc., to provide for the manufacture and dis- 
tribution of its nationally known products, “Mounds” 
and “Almond Joy” for the Midwestern section of the 
U. S. The plant has two manufacturing and pack- 
aging lines. Anticipating the need for plant expan- 
sion, the owner, consultant and electrical contractor 
worked with Westinghouse to plan and install an 
electrical system that allows for additional produc- 
tion lines in the future . . . without adding to the 
present electrical distribution system. 

Careful analysis of the electrical system led West- 
inghouse engineers to propose use of bus duct in 
place of conduit and cable throughout the plant. 
Plug-in-type bus duct not only permits ready addi- 
tion of feeders when needed but actually saved in 
initial cost as compared to the original conduit and 
cable specifications. 


J-94137-3 


= _— ete ceed 

J. R. Miller and H. P. Bettge tour the box assembly 
area. End of an 800-amp, low-impedance bus duct 
adapts to a run of plug-in bus duct to supply box 
assembly machine motors. A 15-kva type EP dry-type 
transformer, above, feeds the flush-mounted type 
NLAB panelboard shown below for distribution to 
lighting circuits. The 40-kvar type MDP capacitor 
unit maintains correct voltage and power factor for 
maximum lighting and motor efficiencies. Of their 
capacitor investment, Mr. Bettge says, “They will 
pay for themselves in three years.” 


Incoming low-impedance bus duct carries 4000 
amperes from utility company transformer bank to 
main Westinghouse switchgear. Full power distribu- 
tion within the plant is provided by runs of 800- and 
1000-amp plug-in bus duct and 800- and 2000-amp 
low-impedance bus duct. This 480-v power is re- 
duced to utilization levels by use of lightweight 
Westinghouse dry-type transformers mounted, in 
most cases, above the production areas. 

All circuits in the plant are protected by Westing- 
house circuit breakers; not one fuse is to be found in 
the plant. Circuit breakers protect against short 
circuits and overloads and eliminate loss of valuable 


down time in case of faults. 


(continued) 


You CAN BE SURE...1F ITS 


Westinghouse 


Tune in Westinghouse-CBS TV-Radio Coverage 
Presidential Conventions, July 10-29 


W. B. McKenzie, Peter Paul 
Chief Engineer; E.C. Eigenbrot, 
Assistant Engineer; and D. W. 
Manes, Westinghouse Bus Duct 
and Panelboard Specialist, in- 
spect a type CDP convertible dis- 
tribution panelboard. Westing- 
house AB De-ion® circuit break- 
ers in panelboard protect against 
overloads and short circuits. 


W. B. McKenzie inspects one of 
the new Life-Line® right-angle 
qeactestos. This 1%-hp, 45-rpm 

oduline* gearmotor drives the 
chocolate circulating pump. West- 
inghouse Moduline gearmotors 
provide quiet, efficient operation 
for power transmission needs. 
*Trade-Mark 





Reserve electrical capacity 
to triple production (continued) 


Westinghouse can help with any of your electrical plan- 
ning and construction requirements. See your Westing- 
house distribution outlet, or write: Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, Pa. 


OWNER: Peter Paul, Inc., Naugatuck, Conn. 


ARCHITECT: Daggett-Naegele and Daggett, Inc., 
Indianapolis, Ind. 


CONSULTING ENGINEER: J. M. Rotz Engineering Co., 
Indianapolis, Ind. 


ELECTRICAL CONTRACTOR: The Sanborn Electric Co., 
indianapolis, Ind. 


WESTINGHOUSE DISTRIBUTOR: Westinghouse Electric 
Supply Co., Indianapolis, Ind. J-94137-4 


you can Be SURE... 1F irs 


Westinghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE 
PRESIDENTIAL CONVENTIONS, JULY 10-29 


H. P. Bettge (center) describes advantages of 
Westinghouse motor control center to D. J. Taylor, 
and M. C. Wetterlin, Westinghouse Sales Engineer. 
Grouping of motor controls saves on inspection 
time and reduces service problems. The class 11- 
350 Control Center has blank space available at the 
bottom where starter units can be added when 
necessary. 


R. E. DeRaismes, Plant Manager of the Frankfort 
division; Lloyd Williams; and L. J. Hougland at 
the operator’s control console. This centrally located 
desk utilizes standard Westinghouse pushbuttons 
and indicating lights for remote starter operation 
in the motor control center. 
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CAN COLOR 
CONDITIONING 
SAVE YOU MONEY? 


CORR REE EEE EEE EEE EEE EEE HEHEHE HEHEHE EHH ERE EEE 


You bet it can. To find out how, you might ask 
a specialist like Ed Dickinson. Ed’s a Du Pont 
“Color Counsellor,” one of more than 175 spe- 
cially trained sales representatives whose job it 
is to help you put the power of color to work— 
profitably. But let Ed tell it himself: 


“When it comes to maintenance painting, there 
are 2 ways you can save money. Naturally, your 
first consideration is quality. Believe me, there’s 
no substitute for paints like Du Pont—tough, 
durable and right for the job. And to make sure 
they are right for the job, our recommendations 
are based on a thorough analysis of your par- 
ticular maintenance problem. 


“But that’s only half the story when you specify 
Du Pont finishes. Equally important is what we 
call our Color Conditioning Plan. You see, re- 
search and experience have long demonstrated 
the power of color to affect people. Du Pont Color 
Conditioning puts that power to work for you. 
It’s the scientific application of color to reduce 
accidents, cut down absenteeism, improve em- 
ployee morale and boost efficiency. The result: 
an extra bonus of savings.” 


There’s a man like Ed Dickinson in your area, 
ready to provide expert technical help in selecting 
the right colors and paints for you. To learn who 
he is, and to receive the 28-page booklet, “How 
to Put Color to Work,” write: E. 1. du Pont de 
Nemours and Co. (Inc.), Finishes Division, Dept. 
PE-66, Wilmington 98, Delaware. 

* * * 


Completing his schooling in 1937, Edward 
Dickinson joined the Shipping Department of 
Du Pont’s Birmingham, Ala., Paint Warehouse. 
An inquiring mind and a readiness to learn earned 
him several quick promotions and, in 1940, Ed 
moved up into sales. Since then, he’s applied his 
talents to the solution of painting and mainte- 
nance problems for schoels and institutions 
throughout North Carolina. Ed is married, and 
lives with his wife and children in Charlotte, N. C. 


POPP PPP Pee ee eee ee eee eee eee eee eee ee eee eee eee eee eee eee 


DU PONT COLOR CONDITIONING PAINTS 


846. u. 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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Yale low-cost electrics 


in the 2000-3000-Ib. capacity range 
are saving time and money for industry 
every day. Delicate maneuvering and 
deft handling are especially easy 
with this truck, for the mechanically 
actuated carbon pile speed control 
permits close-in inching and infinite 
speed variation. Twin-caster steer 
wheels make steering effortless, and 
easy right-angle turns in narrow aisles 
sharply increase storage space, cut 
stacking time. This electric truck 
saves maintenance overhead and 
“down-time” because of a minimum 
of moving parts and an economical 
powerplant. This is one of Yale’s 
complete line of industrial lift trucks 
... the right truck for every job! 

For full information, call your Yale rep- 
resentative or send for free brochure 
#5265 to The Yale & Towne Manu- 
facturing Co., Materials Handling 
Div., Philadelphia 15, Pa., Dept. KT7. 





















































Yale Materials Handling Division, a 
Division of The Yale & Towne Manu- 


facturing Company. Manufacturing @ 
Plants: Philadelphia, Pa., San YA i E 
Leandro, Calif., Forrest City, Ark. 


Products: Gasoline, Electric, Diesel 
ond 2-Qne tadunteted 10 Tracks INDUSTRIAL LIFT TRUCKS 
cides « Mteiineemnin« tien |. rn ae 
Trucks - industrial Tractor Shovels 
Hand, Air and Electric Hoists. YALE & TOWNE 














If you require leather packings—cups, V-packings, 
U-packings, flanges, gaskets, washers—in your main- 
tenance program, consider what Belmont offers you in 
quality, completeness of line, service for the emergency, 
convenient availability and competitive prices. 


UNLIMITED ASSORTMENT 
Belmont Leather Packings meet the requirements of 
all makes of hydraulic and pneumatic equipment. For 
example, V-Packings and Cups range in size from 99” 
down to 54” O.D., with hundreds of die combinations 
for all intermediate dimensions. 


FAST DELIVERY 
...a matter of days from receipt of order. Available 
through hundreds of strategically located Belmont Indus- 
trial Distributors throughout the U.S.A. and Canada. 
Air delivery from factory in emergencies. 


A SEPARATE COMPLETE PLANT 
Devoted exclusively to advanced techniques in leather 
packing manufacture. Backed by a quarter-century of 
experience in this specialized field. 


FROM FIRE-SAFE HYDRAULIC FLUIDS TO AIR 
Belmont Leather Packings are supplied untreated or 
impregnated with Rubbers, Plastics or Waxes to meet 
requirements of modern usage on all media including 
fire-safe hydraulic fluids, oils, oxygen service, foodstuffs, 
water, water-oil emulsions, lubricated or dry air. 


Buy from the Leaders in Leather. Buy Belmont. See 
Conover Mast Purchasing Directory for Belmont Dis- 
tributor nearest you. 


The Belmont Packing & Rubber Company 
Butler & Sepviva Streets, Philadelphia 37, Pa. 


BELMONT 


09g 
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CLARAGE 


New line of 
V-belt driven 
Ready Units 


LS Ready Units have 
Low Speed, forward 
curved blade wheels. 
These are of the 
long-recognized 
Clarage Type HV 
multiblade design. 


Exceptionally sturdy, 


quiet, ready-to-run 
fan sets 


e for volumes up to 25,000 CFM 
e for static pressures thru 214” 
e for clean air up to 300° F. 


Distinguishing points — over 15 of them — make Catalog 517 . . . 36 pages of complete informa- 
these new Clarage units outstanding. tion, selector charts, capacity tables, dimensions. 
To mention a few: Better motor ventilation . . . Clarage Ready Units are 

entire drive within frame of unit . . . complete ideally suited for supply or 

accessibility to motor, drive, and bearings. Learn exhaust jobs — indoors or 

more about the numerous specific advantages that outdoors — for buildings of 

mean greater value to you from Clarage. Request all types, all sizes. 


Write for your Copy 
Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @© IN CANADA: Canada Fons, Ltd., 4285 Richelieu St., Montreal 
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Measurement 


Control ideas for cutting costs: 
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HOW TO SAVE TAX DOLLARS THESE DAYS 


Profit these days always has to be concerned with the 
phrase “after taxes.”” At a large process plant sewage 
taxes were being paid on the basis of all water con- 
sumed. But a sizable portion of this water was actu- 
ally used as “raw material’’ for finished products and 
never reached the sewage lines. A Rockwell engineer 
suggested putting liquid meters* on process units to 
accurately record the water consumed in production. 
By proving that large quantities of water going into 
the plant were not discharged as waste, sewage tax 
bills were cut drastically. 

This is just one example of the many ways a Rock- 
well field engineer can help you track down new and 


%* Rockwell makes meters to measure a variety of liquids 


different ways to cut plant costs with measurement 
and flow control devices. Rockwell has more experi- 
ence than any other single source for this kind of cost 
cutting. That’s because Rockwell, as the world’s largest 
manufacturer of a complete line of meters, valves and 
regulators, has been asked to solve more problems. 

Wherever liquids, gases or slurries flow through 
pipes in your plant, you probably can save time, 
money or materials with new or improved methods 
of measurement and control. It’s easy to find these 
cost cutting opportunities—just have a Rockwell field 
engineer visit your plant by sending in the coupon 
today. 


water, oil, chemicals and other industrial fluids. 


ROCKWELL 
The leading single source for Measurement /Control products and ideas 
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“IN-PLANT” METERING: 
LIQUIDS AND GASES 


Rockwell gas and liquid meters, 
properly applied, can improve 
quality control, sharpen cost con- 
trol, and prevent waste in almost 
every plant department. A Rock- 
well Field Engineer can help you 
find where meters will cut costs 

. and Rockwell has a complete 
line of meters to measure prac- 
tically anything that will flow 
through pipe. 


CONTROLLING PIPED MATERIAL: 
LIQUIDS AND GASES 


More efficient control of all the 
material flowing through pipes in 
your plant is a positive step in 
cutting costs. There are new ap- 
plications and new ideas for using 
gas pressure regulators and valves 
that will stop wasteful, inefficient, 
and dangerous handling of fuels, 
production fluids, and products. 


HOW MUCH aust aee wide ue gg can 
COULD YOU SAVE? 


There is hardly a piant anywhere—including 

yours—where the right application of the right 

measurement and control methods and equip- 

ment won’t produce savings many times the 

modest cost involved. Certainly it’s worth in- MEASUREMENT AND CONTROL DEVICES 
vestigating—especially since it will cost you 

nothing to talk to a Rockwell field engineer. all fine products by & 


Simply mail the coupon now. R oO C KW, E to L 


SEND COUPON TODAY. 











Rockwell Manufacturing Compony, Dept. MC2F, Pittsburgh 8, Pa. Nome: —— Title: 
[_] Please have o Rockwell Field Engineer call me for an appointment. 

Please send literature on {_) Controlling gos pressures; {| Valving gases, liquids Compony: 
and slurries; [_] Measuring liquids; [) Measuring gases. 

! concerned primarily with [| Light & Heavy Metal Fabricating Basic 

‘Chemical | Production (_| Chemicol Processing [] Food, Drugs & fa Address: 
[] General thenitieeding Operations [_] Petroleum Processing 


[] Others: City: 
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Solves Roll Wear Problem 


SMALL AMOUNTS of hard car- 
bides have solved hundreds of wear 
problems by shielding areas on ma- 
chines and tools where wear and 
abrasion is concentrated. Often 
when comparatively large amounts 
of carbide are needed to minimize 
wear, the higher cost of cemented 
carbides has made it the last ma- 
terial to be considered or tried. 

This was the case in a plant of 
a large manufacturer of abrasive 
tools. Production costs of abrasive 
cut-off wheels were high because 
finishing rolls had relatively short 
lives when made of the usual wear 
resistant materials. 

These rolls, which are 6% in. in 
diameter and 16 in. long, reduce a 
calendered mixture of 85 per cent 
aluminum oxide in 15 per cent 
rubber to 0.015-in. thick strips, 
seven inches wide and 30 in. long. 
From these strips, 62-in. diameter 
disks are cut and then cured in 
an oven. 


Carbide rolls produce rubber strips im- 
pregnated with aluminum oxide for 
abrasive cut-off wheels at one-fourth 
cost of roll material previously used. 


Company engineers tried rolls 
made of almost every possible 
hardened steel and alloy, plus ce- 
ramic materials and hard-faced steel 
rolls before trying a pair of hard 


Edited by Vern Kempf 


carbide rolls. Despite the fact that 
the use of carbide rolls required 
modification of the rolling machine 
to get the required performance, the 
cost of all changes has been fully 
repaid by the long life of the rolls. 

Cost of rolling strips dropped 
from $40 to $10 per 1000 strips. 
Roll life is claimed to be 20 times 
longer than with roll material pre- 
viously used. Regrind frequency was 
reduced from 900 strips per grind to 
20,000 strips per grind and machine 
downtime was reduced proportion- 
ately. 

Life of the carbide rolls, furnished 
by Kennametal Inc., is estimated 
to be 1,500,000 strips, during which 
the rolls will be reground about 75 
times. Previously used rolls had a 
life of approximately 67,500 strips. 
Savings during the life of the car- 
bide rolls, based on a saving of three 
cents per strip could amount to 
$45,000. With 40 machines doing 
this and similar operations, poten- 
tial savings are expected to be sub- 
stantial. 





Photographic Inventory Helps Keep Track of Capital Equipment 


TAKING INVENTORY of capital 
equipment is a necessary chore in 
a plant and it can be a time-con- 
suming headache as well. This prob- 
lem has been neatly solved at the 
Eitel-McCullough, Inc., plant, San 


After affixing metal tag used to identify machine, mainte- 
nance man takes picture for permanent equipment records. 
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Bruno, California, with the use of a 
Polaroid camera. 

Former practice was to dispatch 
a plant photographer to make a 
record picture of a new or modified 
piece of machinery. This meant 


tying up a skilled worker for as 
much as a half a day while he tried 
to locate the particular item of 
equipment to be photographed. 
The company’s equipment manu- 
(Continued on page 66) 


Photographs are turned into manufacturing equipment section 
where picture is pasted to the back of the record form. 


PLANT ENGINEERING 








Inspect contacts in ele 


10 SECOND 


Lift spring-clamp on coil. The entire magnet 
and movable contact assembly can now 
be easily removed without disturbing 
any wiring on the starter. 


Coil change can be accomplished by 
simply removing magnet spring clip and 
lifting off “I” magnet and coil. 


Snap-slide construction of General Electric 100-Line 
Magnetic Starters cuts inspection time by two-thirds 


10 seconds you can remove the entire 
magnet and movable contact assembly. 
Just lift the spring clamp on the coil 


In your normal plant operation, how 
much time is spent inspecting magnetic 
starters—either as part of a planned 
maintenance program, or in locating 
the cause of breakdowns? 

With General Electric 100-Line Mag- 
netic Starters, you can save up to two- 
thirds of the time and money normally 
required for this operation. The tested 
reliability of G-E 100-Line starters 
means fewer breakdowns ... and if 
parts replacement is required it can be 
accomplished in measurably less time. 

General Electric’s exclusive snap- 
slide construction makes faster inspec- 
tion and replacement possible. In just 


and lift out the assembly. There’s 
plenty of working room and no tools 
are necessary. There are no screws to 
take out and no wires to remove. 

Ask your General Electric distributor 
for new bulletin GEA-7020, or write 
General Electric Company, Schenec- 
tady, New York. 813-25 


you get MEASURABLE ADVANTAGES 


WITH GENERAL ELECTRIC CONTROL 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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facturing department, which is re- 
sponsible for capital equipment rec- 
ords, settled on the Polaroid camera 
as a solution to this probiem. It 
was decided to take advantage of 
the fact that no special skill was 
needed to operate the camera. The 
saine maintenance employee who 
affixes metal tags to pieces of equip- 
ment was delegated to take over the 
responsibility of taking pictures. 

No extra time is consumed in lo- 
cating the equipment as frequently 
happened in the past. Before he 
leaves the location he has a satis- 
factory picture of the machine. 

Standard procedure is to turn the 
photograph into the manufacturing 
equipment section where the picture 
is affixed to the back of the record 
form. Record forms are filed in ring 
binders for easy reference. 


Air Mounts Stop Vibration 

Two VERSIONS of an air spring 
originally designed by the Firestone 
Tire & Rubber Company as an au- 


This extruding machine was isolated 
from plant vibrations by an air system. 


tomotive suspension element, today 
have a wide and diversified usage 
not only in the transportation field 
but also in a rapidly growing list of 
industrial applications. 

L. J. Campbell, vice president, 
Firestone, has revealed that Air- 
mounts now are being used for a 
variety of industrial applications. He 
cites the example of one firm that 
was having trouble with chemical 
extrusion. Vibrations from other 
machinery in the plant were causing 
the nozzle on an extruding machine 


Belt Drive Stops Stalling—Adjusts to Load 


FINDING a variable-speed drive 
that would not stall at low speeds 
was a problem at Carrington & 
Michaux, Inc., Richmond, Va., 
processors of leaf tobacco. The 


Sidewall pressure on belt varies in 
proportion to torque required by load. 
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drive was needed for a large tobacco 
shredder operating 8 to 16 hours a 
day for seven months a year. 

Most of the belt drives tested 
failed to transmit the full capacity 
of the 20-hp motor at slower belt 
speeds. This resulted in slippage and 
the production of frictional heat that 
damaged belts. To overcome this 
problem a MCS drive furnished by 
T. B. Wood’s Sons Co., was in- 
stalled. 

With this variable-speed sheave, 
cam pressure is exerted only when 
the load requires it. Power is trans- 
mitted equally to both movable 
flanges through a series of torsion- 
ally resilient rubber cam followers. 
The sidewall pressure on the belt 
varies in proportion to the torque 
required to carry the load. Belt life 
is prolonged because the flanges are 
not continually being squeezed 
against the belt by thrust springs. 
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to undulate, changing the outside 
diameter of the thread, which had 
to be kept to an extremely close 
tolerance. By mounting the extruder 
nozzle on Airmounts, Firestone’s 
engineers stabilized the nozzle on 
the extruding machine to the point 
where a coin could be stood on edge 
on its surface. 

Airmount is an air spring system 
of rubber-nylon bellows which, 
when inflated with air, acts as an 
insulator against the transmissions 
of vibration forces. The air pressure 
of the bellows is sometimes regu- 
lated by a controllable air pressure 
system to provide constant isolation. 
This system works effectively even 
though the addition or subtraction 
of materials being processed causes 
the weight of the isolated machine 
to change. 


CO2 Reduces Welding Hazard 


EXPLOSION hazard during weld- 
ing repair of combustible-gas vessels 
is being removed by use of carbon 
dioxide purging. This technique was 
employed recently at the Chicago 
South Works of United States Steel 
Corporation to repair a crack in 
an eight-foot downcomer pipe. 

The downcomer removes blast 
furnace gas, which is about 27 per 
cent carbon monoxide, for use in 
other parts of the mill as combus- 
tible gas. During the repair opera- 
tion, 48,000 pounds of carbon 
dioxide was introduced into the 
downcomer to displace carbon mon- 
oxide at the point of repair. The 
crack was welded safely in about 
six hours. 

Carbon dioxide is being used to 
purge natural gas lines and coke 
oven gas pipes, according to H. V. 
Williamson, Director of Research 
for the Cardox Division of Cheme- 
tron Corporation. This company 
supplied both the engineering serv- 
ice and carbon dioxide for the U. S. 
Steel operation and conducts al- 
most all the carbon dioxide purging 
jobs for industry. 

Williamson points out that purg- 
ing with other materials such as 
steam does not always cause the 
remaining gas in containers to be- 
come inert and often causes con- 
densate to run out of cracks and 
breaks that weldors are trying to 
repair. 

Some of the advantages of using 

(Continued on page 68) 
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Light, Rugged Wright 
Electric Chain Hoist 
with Extra Features at No Extra Cost! 


e Here’s an inside picture of the many extra features 
you get at no extra cost with the Wricnut Electric 
Chain Hoist. Shown is the simply-designed yet 
ruggedly-constructed “heart” of the famous WRIGHT 
Electric Chain Hoist. The use of a double worm and 
gear reduction increases the efficiency of this compact 
unit, and reduces the weight at the same time. The 
result is a trouble-free hoist that is light enough to 
move from job to job and small enough for locations 
where overhead space is limited. 

e Double braking for double safety is another extra 
feature of the WricuT Electric Chain Hoist. Spring- 
operated motor brake locks instantly when control 
cord is released. In addition, self-locking worm gear 
drive also provides positive load braking action. Both 
brakes work together automatically. 

e The Wricnut Electric Chain Hoist is available 

with two types of reeving — Single Chain (300 to 
2000 Ibs.), Double Chain (3000 to 4000 Ibs.) 





i -—_— 


HOIST MOTOR .« specially wound 
to give extra torque for intermittent 
hoist duty. 15 feet of three wire rubber 
covered conductor cable with strain 
reliever attachment. 


CONTROLLER. manually operated 
heavy duty drum type with large con- 
tact points and full-arc shields. Fast 
response enables spotting a load within 
fractional inch limitations. 


FACTORY TESTED 


HOISTING GEARS. made cfhigh 
grade phosphor bronze, worms of heat 
treated steel. Gears are fully enclosed 
in a continual oil bath. 


CHAIN - heat treated alloy steel with 








All WRIGHT Hoists are 
tested at 50% overioad 
at the factory 
before shipment 


zinc coating. Accurately blocked to fit 
load sheave. Ductile, yet hard enough 
to resist wear and abrasion. 


LOAD WHEEL : drop forged, heat treat- 
ed alloy steel. Forged integral with load 
shaft to eliminate the need for connection 
keys or spline. Chain pockets are precision 
machined to fit links. Wearing surfaces are 
hardened, bearing surtaces are ground. 


wasee fen ty meee ge * HOOKS: topandbot- 
rop forged, heat tom hooks are drop 

owas MPORMATION : treated alloy steel forged alloy steel. Bot- 
Detailed information couplings(connect- tom hook will open be- 
— a re WRIGHT ing the chain and fore fracturing. Top 
products shown is avali- hook) permit hooks hook will support hoist 


~ p Anat ~ helms to swivel and rock. if bottom hook fails. 
literature by number 


Electric Chain Hoist 


=~—- WRIGHT HOISTS *<° 


Safeway Hand Hoists 

amy ar Wright Hoist Division - American Chain & Cable Company, Inc. 

DH-242 s y York, Pa., Atlanta, Chicago, Denver, Detroit, Houston, Los Angeles, New York, 
Philadelphia, Pittsburgh, Son Francisco, Bridgeport, Conn. 


Jib Cranes - DH-300 
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HOW U.S. BUREAU OF MINES 
PROTECTS MILES 

OF CONDENSATE LINES 
WITH HAGAFILM 


Quick case history—reading time 58 seconds 


THE PLANT: The U.S. Bureau of Mines 
experimental station occupies a 259-acre 
tract of land at Bruceton, Pa. Process 
and heating steam is generated at a 
central boiler plant by four 250 hp 
units. There are several miles of steam 
and condensate return lines connecting 
the boiler plant with over 100 steam- 
using buildings. 

THE PROBLEM: Plant records showed 
continuously high maintenance and re- 
placement costs for condensate return 
lines, traps and valves, Corrosion rates, 
as measured by pre-weighed test speci- 
mens, were 56 to 70 mg/dm*/day. (25 
mg/dm*/day indicates serious corro- 
sion.) Because of the considerable dis- 
tances involved, an extremely active 
and well-distributed inhibitor was re- 
quired to protect vulnerable return 
lines against oxygen pitting as well as 
low pH carbon dioxide grooving. 


THE SOLUTION: Hagafilm met the 
Bureau’s requirements. A long chain 
amine inhibitor, Hagafilm forms a non- 
wettable, protective film on surfaces 
contacted, starting from the point of 
condensation. It was initially shot-fed 
four times daily to the operating boilers 
at a rate of 2 ppm, based on steam pro- 
duced. Subsequently, the feed rate was 
reduced to 1 ppm. Once an adequate 
film was formed, less Hagafilm was 
needed to maintain protection. 


TEST RESULTS: Corrosion rates have 
dropped to 2.7 mg/dm*/day. Trap 
maintenance and pipe replacements 
are now almost nonexistent. 


FOR FULL INFORMATION on how Haga- 
film can solve your corrosion problem, 
write for bulletin 410-12-7 or contact: 





Central generating station, U.S. Bureau of 
Mines, Bruceton, Pa. Hagafilm, in use here 
since 1951, is added with the boiler feedwater 
to form a protective film on condensate lines. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PA. 


HAGAN DIVISION: CALGON CO.—HALL LABORATORIES— BRUNER CORP. 
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carbon dioxide for purging are; it 
is low in cost and is easily obtainable 
anywhere in the United States; be- 
cause it can be handled in bulk 
quantities, labor is reduced to a 
minimum; carbon dioxide is rela- 
tively heavy, having a molecular 
weight of 44 compared to 29 for air. 
This makes it easy to displace air 
and most common gases from be- 
low. 

Concentrations of carbon dioxide 
can easily be determined with sim- 
ple equipment. This is an important 
advantage from a safety standpoint 
when compared to the use of, for 
example, nitrogen, concentrations of 
which can be determined only by 
indirect methods; carbon dioxide is 
relatively non-toxic and is not con- 
densible under conditions of use. 

The minimum amount of carbon 
dioxide needed for a job is based 
on the volume of the container to 
be purged. The formula calls for not 
less than one pound of carbon di- 
oxide for each eight cubic feet of 
volume. Many purging operations 
would require two to three times 
this amount because of leakage, un- 
usual container design or inefficient 
displacement. 


Tape Control Saves $67,000 


PUSHBUTTON PRODUCTION is 
achieved at Sperry Gyroscope Com- 
pany, a Division of Sperry Rand 
Corporation, Great Neck, N. Y., 
with numerical machine tool con- 





Punched tape controls positioning of 
spacer table on this boring operation. 
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trol equipment. Just one application, 
using a six spindle turret drill press, 
resulted in an estimated savings of 
$67,000 annually. 

Functions are controlled auto- 
matically with pre-punched tape. 
The equipment can control posi- 
tioning, drilling, reaming, boring 
and tapping operations. In defense 
industries, the lead-time savings 
achieved with this equipment is 
even more important than the 
money saved. 

Production time for parts handled 
by this equipment has been cut by 
a third. Its use obviates the need for 
time-consuming tool design, assem- 
bly, storage and maintenance. Hu- 
man error and fatigue are reduced, 
costs cut and reliability increased. 

The numerical control equipment 
was developed by Sperry Gyroscope 
Co. of Canada and will be produced 
for U.S. distribution by Wheeler 
Electronic Corporation. 


Oil Keeps Air Out of Assembly 


These Martin Company engineers at 
Baltimore are using castor oil heated 
to 100 F to keep air from being trapped 
inside an electronic transducer assem- 
bly while it is being covered with air- 
tight, oil-filled rubber shells. Trans- 
ducer assembly is part of Sonar elec- 
tronic equipment used to detect 
underwater objects and ocean depth. 
The liquid is an insulator and also 
serves as a conductor of sound energy. 


Separating Scrap Ups Profits 


METAL SCRAP at the Michle 
Company, Division of Miehle-Goss- 
Dexter, Inc., Chicago, Ill., consists 
of magnetic as well as non-magnet- 
ic shavings, boring and chips. 
Higher scrap prices are possible if 
the magnetic and non-magnetic 
materials can be separated. 

To effectively separate the scrap, 
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/ No. 4 PRESS 


IS INSTALLED 


THE MOUNT | 
\ THAT HOLDS / 


This impact machine 
installed on 8 mounts 
442” x 44%” to pro- 
vide double thick- 
ness under each foot. 


THE VINYL MOUNT 


that dampens vibration, 
gives you these advantages... . 


1. VINYL CONSTRUCTION is impervious to oil, water, 
alkali and weak acids. 2. EASY TO CUT with a power 
saw. 3. PERMANENT MACHINE ALIGNMENT 
4. PRECISION SHIMMING is easy. 5. REUSABLE 
when relocating machines. 6. NO “WALKING”, an 
chored by friction without bolts or cement. 7. REDUCES 
VIBRATION up to 85% due to patented construction. 


@ Return coupon today to prove this in your own plant. 





Precision grinders, lathes, planers, et 
installed on AIR-LOC mazntain level and 
operate at peak efficiency because trans 
mitted vibration is reduced as much 


Free Booklet 
and Samples. 
Return Coupon 


Today. AIR-LOC DIVISION 


Clerk, Cutler, McDermott Co., Franklin, Mess. 














NAME 





(Please print) 


TITLE 





COMPANY 





ADDRESS 





city 
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ANOTHER PEERLESS ELECTRIC SPECIAL BLOWER APPLICATION 


Peerless Electric Blowers Remove 
Fumes At Gulf Research Center 


Shown here are Peerless Electric Backward Curve Blowers applied to ex- 
hausting flammable and harmful vapors from the cleaning room of Gulf's 
Automotive Products Evaluation Laboratory. These heavy duty blowers have 
arc-welded wheels with cast iron hubs and non-slip taper lock bushings. 

Peerless Electric can engineer a blower for every important air moving job. 
Units, similar to this, are available for continuous supply and exhaust duty 
in air conditioning systems of schools, hospitals, public buildings and in- 
dustrial instailations. 

On your next job, let Peerless Electric engineer your air moving needs. 
Write to: Peerless Electric Division, H. K. Porter Company, Inc., W. Market 
Street, Warren, Ohio. 


PEERLESS ELECTRIC DIVISION 


PORTER 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, orp en ey motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
pipe fittings, roll formings and stampings, wire rope and strand. 
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Scrap flows from hopper onto vibrat- 
ing feeder. Material is then fed against 
face of revolving magnetic drum. Fer- 
rous material is attracted to the drum 
while the non-magnetic scrap falls off 
the lip of feeder into a separate drum. 


it is dumped into an overhead hop- 
per where it falls onto a vibrating 
feeder. The material is automat- 
ically fed against the face of a 
revolving magnetic drum at con- 
trolled speeds. 

The magnetic action of the drum 
snaps all the ferrous material to it 
and its revolving cylinder carries it 
to one chute, while the nonmag- 
netic material falls from the tray of 
the feeder into another chute. Both 
the vibrating feeder and the revolv- 
ing magnetic drum were furnished 
by the Eriez Manufacturing Co. 

According to Miehle’s plant offi- 
cials, the cost of the installation 
will be recovered in about one year’s 
time by the increase received in 
scrap prices. 


Hard-Facing Extends Chute Life 


REDUCTION of steel plant main- 
tenance costs was accomplished re- 
cently by a mill in eastern Texas 
with the introduction of hard-sur- 
facing to replace carbon brick lining 
in ore chutes. The test installation 
was a chute handling sintering ore 
from a mill crusher. Proper selec- 
tion and application of iron-base 
hard-surfacing alloys to appropriate 
areas of the ore chute brought about 
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“But I was positive we didn't 
need another substation!” 


MORAL: For good voltage regulation and better operating 
efficiency, put a secondary unit substation in each load 
area. And for complete information on today’s 
most value-packed line of substations, write for Bulletin 
3104-1A, I-T-E Circuit Breaker Company, 

Dept. SW, 1900 Hamilton Street, Philadelphia 30, Pa. 





(Hi) I-T-E CIRCUIT BREAKER COMPANY 
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Steel City SLOTTED ANGLE 


with “Mark and Measure’ lines 


Wy 


4 


’ 


be 


The specially designed portable Steel 
City Cutter cuts all three sizes of RIGHT 
ANGLE cleanly with one easy stroke. 


Simplifies planning, cutting, erecting! 


Steel City’s RIGHT ANGLE”, in addition to a special mark on 
3” centers, is line-marked every %/," to provide greater refinement 
in cutting and to assure accuracy — faster — in assembly. The 
RIGHT ANGLE portable cutter features a fixed locating pin 
for cutting at 3” marks and an exclusive movable pin for cutting 
at 3,” marks. 

The RIGHT ANGLE method of structural framing simplifies 
the building of structures . . . permits utilization of available 
space to the fullest extent. 


*trade name 


RIGHT ANGLE* IN 3 SIZES 
A size, weight, and strength for Every Job 


~~ 


Light Duty 
RA-15 15 seuge 
1%” x 14%” x .067” 


Heavy Duty Extra Heavy Duty 
RA-225 14 gauge RA-300 12 gauge 
156" x 246" x .080 15%" x 34%” x .104 


Special 
Features 


m@ Fase of Assembly — 

m Rigid When Assembled 

m@ Superior Galvanized Finish 
Sold through wholesale distribution only! 


Write for bulletin RA-1 or see our catalog in Sweet's files 


STEEL CITY ELEcTRIC COMPANY 


A Subsidiary of American-Marietta Company 
PITTSBURGH 33, PA. 
For more facts circle 550 on Reply Card 
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a five-to-one improvement in chute 
service life. 

Chute maintenance costs have 
been cut and service life improved 
by using Colmonoy No. 2 electrode, 
furnished by Wall Colmonoy Cor- 
poration, at the bottom of the chute 
and Colmonoy No. 1 electrode at 
the top of the chute. 


Blast Cleaner Saves $719 per Month 


In 1951, Compton Foundry, 
Compton, California installed a 
small size all-purpose blast cleaning 
table-room and cut their cleaning 


One man handles casting cleaning job 
with labor cost savings of $519 month. 


costs by $8628 a year. At this rate 
the equipment paid for itself in ap- 
proximately eight months time and 
savings have been accumulating at 
the rate of $719 every month since. 

Prior to installing the new blast 
cleaning equipment, furnished by 
the Pangborn Corporation, Comp- 
ton required two full-time workers 
and one man half-time to handle the 
casting cleaning job. Now one man 
takes care of the job with a resultant 
labor cost reduction of $519 per 
month. 

Abrasive costs were cut from 
$200 to $70 a month due to the 
faster cleaning and more efficient 
abrasive recycling equipment. Main- 
tenance of previous equipment, for- 
merly $150 a month, is now $80 a 
month including all labor and re- 
placement parts. 
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Safety Mineral Insulated Cable for a greater variety 
of 600 v applications than any other wiring system™ 


MI Water Resistance: 


MI Heat Resistance: 


General 
Cable Corporation, 
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EASILY TRAINED 
LONG 


RUNS 





FLEXIBILITY FOR 


Se FUTURE CHANGE AND 
7) EXPANSION 
yy | 

May IVVyanan’ 
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iNGRIOCKE| ARMORED CABLE 











on General 
aS \\ Cable Corporation 
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Call your CHROMALOX Man for pour a answers 


Two Electric Duct Heaters give 
fast heat-up and accurate temper- 
atures in high velocity oven. 


t Exchanger super- 
heats steam to 750°F for setting 
ink on printing press. 


Electric Tubular Duct Heater is 
easily instaiied in air ducts for 
temperatures up to 1200°F. 


Electric Air Preheaters produce 
high volumes of air heated to 
950°F for testing jet engines. 


Electric Strip Heaters are low- 
cost, uniform heat source for nat- 
ural convection ovens to 750°F. 


Electric Forced Air Duct Heater 
easily fits ducts for comfort heat- 
ing or process heat to 950°F, 


STEAM? AIR? OTHER GASES? 
... Only CHROMALOX heats 
so many things, so many ways 


There’s one best way to do any job. And you get the best results only 
by using that one best method. 
Regardless of what your heating problems may be : ; . your best 
chance of finding the best answer is to call your Chromalox Man. 
e He represents more than 15,000 different types, sizes and ratings of 
electric heaters and heating elements . . . the world’s largest line. 
e He orders from the world’s largest stock. 
e And he is a heating expert . . . he understands your problem and can 
help you find the answer. 
No matter what your heating problem is. . . solids, liquids or gases... 
call your Chromalox Man for the efficient, electrical answer. Or, check 
the boxes below, write your name, title, and address at the bottom of 
this page and mail the coupon to us. 


Edwin L. Wiegand Company 


7500 Thomas Boulevard, Pittsburgh 8, Pa. + Churchill 2-6400 


] Send me specific information on 


[| Send me Catalog 60 (General 
the heating problems I have out- 


Industrial heating applications). 


[|] Do not have a Chromalox 


] Have a Chromalox Representa- 
Representative contact me. 


tive contact me. 


| 

| 

| 

| 

| 

lined on the sheet attached. 
| 

| 
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Sales-Engineering Representatives 


ALBANY, N.Y. 
Hobart 3-0626 
ATLANTA, GA. 
Trinity 5-7244 
BALA-CYNWYD. PA. 
Mohawk 4-6113 
Greenwood 3-4477 
BALTIMORE, MD. 
Hopkins 7-3280 
BLOOMFIELD, NJ. 
Edison 8-6900 
New York: Worth 4-2990 
BOSTON, MASS. 
Liberty 2-1941 
BUFFALO, N.Y. 
Sunmer 4000 
CHARLOTTE, N.C. 
Edison 4-4244 
Franklin 5-1044 
CHATTANOOGA, TENN. 
Amherst 5-3862 
CHICAGO, ILL. 
Harrison 7-5464 
CINCINNATI, OHIO 
Trinity 1-0605 
CLEARWATER, FLA. 
one 3-77) 
CLEVELAND, OHIO 
Prospect 1-7112 
COLUMBUS, OHIO 
Amherst 7-8260 
DALLAS, TEX. 
Riverside 8-9004 
DAVENPORT, IOWA 
Phone: 6-5233 
DENVER, COLO. 
Glendale 5-3651 
Genesee 3-082! 
DES MOINES, |OWA 
Cherry 3-1203 
DETROIT, MICH. 
(See Southfield, Mich.) 
HOUSTON, TEX. 
Capitol 5-0356 
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INDIANAPOLIS, IND. 
Melrose 5-5313 
KANSAS CITY, MO. 


Victor 2-3306 


LOS ANGELES, CAL. 
Richmond 7-5191 


MIDDLETOWN, CONN. 
Diamond 6-9606 


MILWAUKEE, WIS. 
Broadway 1-3021 


MINNEAPOLIS, MINN. 
Federal 6-6631 

NASHVILLE, TENN. 
Cypress 2-7016 

NEW YORK CITY, N.Y. 
(See Bloomfield, NJ.) 

OMAHA, NEB. 
Atlantic 7600 

PHILADELPHIA, PA. 
(See Bala-Cynwyd, Pa.) 

PITTSBURGH, PA. 
Emerson 1-2900 


PORTLAND, ORE. 
Capitol 3-4197 
RICHMOND, VA. 
Atlantic 8-8758 
ROCHESTER, N.Y. 
Hamilton 6-2070 
ST. LOUIS, MO. 
Chestnut 1-2433 


SAN FRANCISCO, CALIF. 
Underhill 1-3527 


SEATTLE, WASH. 
Main 4-7297 

SOUTHFIELD, MICH. 
Kenwood 8-2100 


Elgin 7-677 
SYRACUSE, N.Y. 
Granite 4-3933 


WICHITA, KAN. 
Amherst 2-5647 


CHROMALOX 
ELECTRIC HEAT 











Photo Courtesy Ray Mines Division, Kennecott Copper Corporation 
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FOR EVERY APPLICATION, THERE’S 
ONE CRANE OUTSTANDING... 


IN COPPER SMELTERS: Fast, safe, precision control is essential in 
a converter aisle like this. This 60-ton P&H crane is equipped 
with the finest a-c crane control yet designed P&H Electronic 
Stepless Control and Magnetorque electro-magnetic braking. 


Here, as in every P&H crane installation, P&H engineers have taken 


all factors affecting performance into consideration. Exact re- 


quirements of this converter-aisle installation have been carefully 


integrated into the overall design 


If this kind of custom engineering makes sense to you for your 
operation, why not send for more information? Write for bulletin 
C-42, Dept. 118, Harnischfeger Corporation, Milwaukee 46, Wis. 


Heart of the PaH Electronic Stepless 
Control is this a-c electronic 
hoisting-lowering control panel 

With this modern electronic control 
on a three-motor ine, as many 

as 244 elect »ntacts are 
minated. Speed-loac haracteristics 
of Electronic Stepless Control far 
exceed any othe r conventional 

a-c or d-c controlled crane! 


OVERHEAD 
CRANES 


HARNISCHFEGER 


Milwaukee 46, Wisconsin 





a 
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HERE’S A 
HOIST WITH A 

“SENSE OF 
TOUCH iis rats wo-speca 


hoist is perfect for spotting the massive, but 
delicate, head of a 2-million volt industrial 
x-ray machine. There’s a high speed for quick 
movement... and a slow speed for sensitive, 
hairline placement. The control is responsive 
and sure, permitting the operator to literally 


“feel” his load into position. 


P&H Balanced Design Hevi-Lift hoists are 
engineered to provide just this kind of “no- 
compromise” performance. Every part of these 
hoists — including the 24-volt push-button 
control — has been matched or balanced with 
every other part for maximum strength, tem- 
perature, and performance characteristics, As 
a result, Balanced Design Hevi-Lifts provide 
greater accuracy of control under all load con- 
ditions, stand up longer under heavier duty 
cycles — with less maintenance — than any 


other hoists made today! 


Find out more about P&H Balanced Design 
hoists. Available in standard single- or two- 
speed models, to fit your particular need. Call 
your local P&H hoist distributor, or write for 
bulletin H-55, to Dept. 224, Harnischfeger 
Corporation, Milwaukee 46, Wisconsin. 


| a4 | 


HEVI-LIFT 
HOISTS 


JARNISCHFEGER 


Milwaukee 46, Wisconsin 





Photo courtesy General Electric 
Company, X-Ray Department 











Milwaukee 46, Wisconsin 


Just 24 minutes with this movie can 
save hundreds of man-hours in your plant 


Re | 


If you’re concerned with cost control, don’t miss Texaco’s movie about 
grease, called “Shear Magic.” 

There’s no hard sell in “Shear Magic.” It’s devoted entirely to helpful 
information on ways to cut the cost of maintenance and prevent unsched- 
uled downtime. 

A well-planned grease schedule can extend equipment life and cut 
repair costs and you can bring this message home to your maintenance 
men by having them see “Shear Magic.” This movie suggests ideas for 
planning the grease schedule that best fits your operation. And it reminds 
the men that properly choosing and applying greases helps their company, 
because it assures tighter control of maintenance costs. 

A Texaco Lubrication Engineer will be glad to arrange a showing of this 
full-color film in your plant. Or, if you wish, send for the informative 
Texaco booklet called A Grease Schedule for Cost Control. For quick 
action, mail the coupon today. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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Dept. E-G-32 
135 East 42nd Street 
New York 17, N. Y. 


[-] Please send me more information about a 
free showing of “Shear Magic” to my organiza- 
tion. 


[[] Please send me a copy of A Grease Schedule 
for Cost Control. 


Cr oOo ee ee 
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Pre wired 


sleliel me iielal-ts 


This is one of two complete free-standing motor starter and control rack assemblies 

recently built by Killark for a large midwest refinery. Each rack holds fifteen combination 

motor starters. Both racks are completely pre-wired and pre-sealed according to latest provisions 
for installation in hazardous locations, and are joined by a pre-fabricated wireway. Adequate flanges 
have been allowed for mounting. 


KILLARK CUSTOM-MADE SWITCH RACKS 


Your worries are over from the moment you choose Killark cus- 
tom-made switch racks because Killark provides a complete 
service—design to assembly. First, Killark prepares and submits 
a preliminary blueprint of the entire unit, drawn to your speci- 
fications. After approval, the switch rack is assembled, wired, 
and sealed at the factory by Killark workers with experience and 
equipment to do the job right. You receive a switch rack ready 


to install. 


Racks for indoor or outdoor, 
hazardous or non-hazardous 
areas. Write for complete 
literature. 








PLANS ENGINEERING 





The flexibility and years of experience are Killark features that can readily be seen 
in this custom-made rack. Notice how open rack space and an extra gutter box have 
been provided for expected future expansion. Killark'’s rust-proof, non-sparking 
aluminum enclosures have been used throughout the assembly. 


designed and built for your exact needs 


CHECK THESE ADVANTAGES OF KILLARK CUSTOM-MADE RACKS: 


Y You get convenience because you work with one supplier, place one order, pay one price. 


Y You get dependable performance of Killark aluminum enclosures—circuit breakers, 
motor starters, disconnect switches, panel boards—all newly designed according to 
field tests and user surveys. Your aluminum enclosures are non-magnetic, non-corrosive, 
front operated. Rectangular shapes provide compact installation, easy maintenance. 
Components are ribbed for greater strength and faster heat dissipation which is so im- 
portant to the accurate operation of thermal devices. Machined surfaces give tighter fit. 


VW You get the services of Killark engineers who are expert switch rack designers. 
Y You get a completely integrated unit. Components are of correct capacity. 

Y You get fast delivery. No delay awaiting parts from various suppliers. 

Y You get ease of installation. Your switch rack is ready to connect. 


Next time you require a switch rack, investigate this new Killark service. You'll find 
that Killark custom-made switch racks can save you time, worry, and money. 
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Mercury lamps may look alike 


These Mercury lamps look alike and cost about the same, but one— 
the Westinghouse Lamp—will deliver more light initially and main- 
tain this high light output longer. It is your most economical choice 
for industrial and commercial lighting and incorporates all 4 out- 
standing improvements listed below. 


1. Lifeguard™ arc tube to improve lumen maintenance. Even after 
10,000 hours of use, these lamps will still give 85% of their initial light 
output. This means that 21% years after you install Westinghouse Mer- 
cury Lamps, your plant or streets will have almost the same high level of 
light as when the lamps were new! 


PLANT ENGINEERING 
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... but four differences make one a better buy! 


2. New design electrodes lock in the emission material and insure No matter what type or wattage of mer- 
long life and easier starting. cury lamps you use, you will get more 
value and light for your money—plus 


: " ; longer, trouble-free service—by specify- 
3. Weather Duty™ construction. Special glass is resistant to ther- ing and insisting on Westinghouse Mer- 
mal shock and corrosive fumes. Moisture, industrial fumes, even snow cury Lamps. Westinghouse makes the 


and rain can’t harm these Westinghouse Mercury Lamps. most complete line of mercury lamps in 
the industry . . . 100 to 3000 watt sizes 


j , ...in clear, color- ted and reflect 
4. Hi-temp silicone cement holds bases tight for life . . . actually nae. Geahuth wanstentiaetand Westing. 
gets stronger as the lamps burn. No drop-outs. Westinghouse even house lamp agent or nearest Westing- 
date-codes its mercury lamps so you can check performance. house sales office. 


you CAN BE SURE...1F ns Wes ti ghouse 


WESTINGHOUSE LAMP DIVISION, Westinghouse Electric Corporation, Bloomfield, N. J. 
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NEMA STARTER SIZES 
Non-Combination Type 
208-240-v. AC and 440-480-v. AC 
Twin Units: Sizes 0 to 4, Non-Reversing 
Single Units: Sizes 0 to 3, Reversing 


Combination Type for 
Fusible Panelboards 


Non-Reversing only 
208-240-v. & 440-480-v. AC., Sizes Oto 3 


Combination Type for 
Circuit Breaker Panelboards 


Non-Reversing only 
240-v. AC & 440-480-v. AC, Sizes 0 to 3 


Write for Catalog Pages 
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PLUG-IN MOTOR STARTER UNITS 
CIRCUIT BREAKER PANELBOARDS 





All in a single paneiboard Plug-in starters plus plug-in switches or circuit breakers! No 
separate space-wasting motor controls where only a few starters are needed. 


Saves money on equipment—saves space—saves time on installation. All wiring between 
disconnect and starter is done at the factory. 


Safety interiock between starter and disconnect. Starter door cannot be opened with discon- 
nect in “On” position. 

Handie padiock feature whether starter is for circuit breaker or fusible panelboard. 

Two-Coil overioad relays are standard on all starters. Three-coil relays available if preferred. 

Heater colis furnished without extra charge if specified on order. 

Optional Accessories: START and STOP pushbuttons—ON and OFF pilot lights—extra 
electrical interlocks. 


Completely assembied pane!boards are avaliable promptly from factory. 


SINCE 1891 


MK 
AM ELECTRIC COMPANY P.O. Box 357, Main P. O., St. Louis 66, Mo. 
busduct + panelboards + switchboards + service equipment + safety switches + load centers + Quikheter 
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Why Users Prefer Electric Trucks 
Powered by Gould Batteries 


LOWER OPERATING COSTS. Battery-powered electric 
trucks save in the three most important areas of cost 
breakdown: maintenance, fuel and depreciation. They 
effect economies so substantial that the overall cost per 
ton-mile is less than half that of other types of trucks. 

LESS MAINTENANCE. Simpler construction, fewer mov- 
ing parts and vibrationless rotary motion of the electric 
motors make minimum repair and replacement self-evident. 
QUIET, CLEAN, AND SAFE OPERATION. Electric 
trucks greatly reduce noise levels, make work conditions 
more pleasant. Electric trucks do not smoke, drip engine 
oil, or have an exhaust to stir up dust. Finally, electric trucks 
are entirely safe, can be used in dangerous atmospheres. 


Electric truck users generally agree on one other point, 
too—Gould Batteries for longer life. With the vital new 
Silconic Plate, Gould Batteries offer up to 25% longer life 
through prevention of grid corrosion, the most common 
cause of battery failure. 


Join the list of users who prefer this ideal combination 
of electric trucks and Gould Batteries for modern, efficient 
materials handling. For more information, write or call 
your local Gould representative. Ask for booklet “Why We 
Use Battery-Electric Industrial Trucks.” Gould-National 
Batteries, Inc., Trenton 7, N. J. In Canada, write to 
Gould-National Batteries of Canada, Ltd., 1819 Yonge 
Street, Toronto, Ontario. 
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CONTROL CORROSION 


Severe weathering, critical chemical exposures 
even at elevated temperatures, and many other 
corrosion problems can be controlled by a 
Truscon system specifically engineered for the 
job. Maximum protection at the lowest cost per 
square foot per year is the prime consideration 


of every Truscon recommendation. 


When you consult Truscon you get a written 


specification for proper surface preparation 
and painting, plus assistance in application 
and inspection methods. Interior or exterior 
surfaces, metal or concrete, machinery, build- 
ings, bridges, or tanks, can all be protected by 
a Truscon coating system. Call the branch 
nearest you or write Truscon Laboratories for 


specific information. 


TRUSCO 


wh 
Resists the 


industrial Maintenance Division of , 
Devoe & Raynolds Co., Inc. 
Detroit 11, Michigan 
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EXTRA SAFETY around this Water — cae 
with KERRIGAN weiarorgea Open Steel Flooring! 
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TWISTED Cross Bars ALTERNATE right & left 
for an EXTRA margin of Walking Safety 


Get the engineering facts! 
Write now for FREE catalog. 


When you specify Kerrigan Weldforged grating you get the Address: Dep't P-6. 


utmost in underfoot and underwheel safety . . . in addition 
to its well known economy features. Bearing bars, and cross 
bars that alternate right and left, are electronically weld- 
forged into inseparable, one-piece units that stand up under 


the severest kind of punishment. KERRI GAN 


IRON WORKS COMPANY 
Nashville, Tennessee 


Other KERRIGAN Products: GREULICH 4-Way Grid, Street & Highway Lighting Standards! 


8 
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ESSO LUBES HELP BOOST CUTTING EFFICIENCY 


1. PENNEX® cutting oils, compounded with fatty mate- 
rials, are widely used to boost cutting efficiency in thread- 
ing, tapping and other machining operations on ferrous 
metals. Featuring high sulfur activity which provides 
excellent surface finish and low tool wear, Pennex cutting 
oils have been proven performers over many years. 


2. NUTO® hydraulic and circulating oils are inhibited for 
oxidation and rust protection. They resist foaming and have 
a high viscosity index for hydraulic uses. They also serve 
efficiently in gear drives, bearings, and circulating systems. 


3. NEBULA® EP multi-purpose grease replaces many 
single-purpose greases: provides high oxidation stability 
for long service; lubricates efficiently under high tempera- 
ture conditions; serves all grease-lubricated points, includ- 
ing those where extreme-pressure properties are required. 


For further information about 
Esso lubricants, contact your local 
Esso office or write: Esso Standard, 
Division of Humble Oil & Refining 
Company, 15 West 5ist Street, 
New York 19, New York. 


In Industry after Industry...“ESSO RESEARCH works wonders with oil” 
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Here’s one cold line 
that will not sweat 


Condensation on cold lines can be stopped— 
surely and economically — with Armstrong 
Armaflex 22 Pipe Covering. New improved 
Armaflex 22 is a flexible foamed plastic insula- 
tion with better vapor resistance, durability, 
and appearance — plus a wider temperature 
range than other insulations of this type. 

New Armaflex 22 offers complete protection 
against water and water vapor. Applied in 
recommended thicknesses to any cold lines, it 
stops damaging condensation. No finish is 
needed on indoor installations. And you can 
be proud of the appearance of a job done with 
Armaflex 22. A new, super-smooth surface 
gives you a neater installation. 


Armaflex 22 can be applied not only to all 
cold lines, but also to heated piping operating 
to 220° F. That means that on jobs where hot 
water, chilled water, refrigeration, and dual 
temperature lines are involved, this one insula- 
tion can be used throughout to simplify the 
installations. 

The only tools needed to apply Armaflex 22 
are a miter box, knife, brush, and can of Arm- 
strong 520 Adhesive. 

Complete information on Armaflex 22, ex- 
plaining in detail why it is a superior insulation 
of its type, is contained in a new booklet. 
Write for your free copy today to Armstrong 
Cork Company, 2206 River Rd., Lancaster, Pa. 


(Aymstrong INSULATIONS 
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Non-Performance Charge 


ONE OF Two partners in the used 
automobile business in Tennessee, 
agreed to construct a building on a 
lot adjoining that on which they were 
conducting their business, lease the 
building to the partnership and have 
the building completed and ready for 
occupancy at a specified date. 

Through the contractor’s negli- 
gence the building collapsed while un- 
der construction. In the suit against 
the contractor, the owner contended 
that he was entitled to damages for 
the collapse of the building and the 
consequent inability to have the build- 
ing available for the use of this part- 
nership at the time agreed. 

Holding that such damages were 
chargeable against the contractor, the 
Tennessee court said: “It is a settled 
rule that where a person by his con- 
tract or agreement charges himself 
with an obligation possible to be per- 
formed, he must perform it and he 
will not be excused therefrom because 
of unforeseen difficulties, unusual or 
unexpected expense or because it is 
unprofitable or impractical. 

“It seems to be well settled that 
if performance becomes impossible by 
act of God, that is, by a cause that 
cannot be attributed to the party 
bound to do the act and the impos- 
sibility that hindered performance was 
not among the probable contingencies 
which a man of ordinary prudence 
should have foreseen and provided for, 
the non-performance will be excused.” 
Court brief 325 S.W. 2d 294, Tenn., 
September 10, 1958. 


Liability for Defects 


ON A TEXAS state highway, two miles 
east of Rhome, a left front tire of a 
bus blew out. The bus veered to the 
left into a passenger automobile, kill- 
ing one and injuring the other occu- 
pants. 

Tires for the bus were supplied and 
maintained by a tire manufacturer on 
a resale basis computed by mileage. 
Under this agreement, the bus com- 
pany was liable for tires rendered un- 
fit by accident, fire, abuse and other 
casualties and agreed to replace tires 
thus rendered unfit either with tires 
satisfactory to the tire manufacturer 
or by payment at the manufacturer’s 
list prices less rental previously paid. 

In absolving the tire manufacturer 
of liability for the injuries from this 
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accident, the Texas court said: “A tire 
for use on a bus is the kind of a 
chattel which, if defective and used 
by another in ignorance of the defect, 
would not ordinarily be expected to 
involve grave risk of serious bodily 
harm or death upon a failure during 
its use. 

“Rather such an event would rea- 
sonably be expected to do no more 
than some comparatively minor harm. 
Therefore the lender or bailor of such 
would not be required to make that 
minuteness of inspection which would 
be requisite in the case of explosives, 
etc. 

“We believe that under the circum- 
stances of this case the manufacturer 
would be required only to take cogni- 
zance of an apparent defect evidenced 
from customary inspection of the tire 
not unlike that in the case of an owner 
or operator of privately owned auto- 
mobiles. 

“The liability of a bailor or lessor 
to its bailee or lessee, as extended to 
third persons, would include liability 
in permitting the use of a defective 
tire when the bailor or lessor either 
actually knew of a defect or as a rea- 
sonably prudent person, he should 
have discovered the defect.” Court 
brief 325 S.W. 2d 153, Texas, April 
24, 1959. 


Commissions of Salesmen 


A SALESMAN’S CONTRACT with a 
dealer in furnaces and other heating 
and air conditioning equipment pro- 
vided that 16 per cent and the in- 
stallation cost should be first deducted 
from the sales price of the equipment 
sold and the salesman’s commission 
computed on the balance at the rate 
of 52 per cent for the first $10,000, 
35 per cent for the next $10,000 and 
20 per cent on all amounts in excess 
of $20,000. 

After the salesman’s discharge the 
employer refused to pay commissions 
on sales made by the salesman and 
billed after his discharge. Granting 
the salesman a recovery, the Oregon 
court made the statement: 

“An agent selling goods on com- 
mission is entitled to a commission 
on goods sold by him during the con- 
tinuance of the agency although the 
goods were not delivered or paid for 
or even where the orders were not 
received until after the termination 
of the relationship. 

“Ordinarily an employee does not 


forfeit his right to commissions earned 
under his contract by the termination 
of the employment, as by his dis- 
charge, unless the contract of employ- 
ment provides otherwise or provides 
for the performance of services as an 
entirety or unless there is a recognized 
custom in the business that such right 
will terminate with the employment.” 
Court brief 343 Pac. 2d 523, Oregon, 
July 29, 1959. 


Liability for Negligence 


HEATING EQUIPMENT was being in- 
stalled in a residence. During the 
noon hour a fire broke out directly 
from this furnace destroying the en- 
tire building. 

In the installation of this furnace 
and its connection with the oil tank 
the suction and return lines had been 
crossed. This suction line extended 
about four inches into the tank. The 
return line employed in carrying ex- 
cess oil and air from the pump to the 
tank extended nearly to the bottom 
of the tank. 

It was found upon investigation that 
the excess oil and air so pumped 
into the bottom of the tank created a 
bubbling condition producing an ex- 
cessive vaporizing of the oil with the 
consequent explosion. Holding the 
contractor liable under these circum- 
stances for the loss that had been in- 
curred, the court said: 

“In the law of negligence liability 
attaches to the wrongdoer because of 
his breach of duty in performing his 
work negligently which results in in- 
jury to others. Matters of common 
knowledge warn the installer that if 
his work is done negligently someone 
is likely to be injured. Faced with this 
warning he assumes a certain duty to 
others—the duty to do the work with 
reasonable care and diligence—for the 
breach of which the law imposes a 
liability.” Court brief 341 Pac. 2d 
488, Wash., July 2, 1959. 


Contract Forbids Competition 


CONTRACT MADE BY a dealer with 
a salesman provided that for one year 
after employment ended he would not 
accept employment with any employer 
engaged in the sale of products such 
as those sold by this dealer and would 
not in any way engage in any com- 
petition with his former employer. 

The employee left this company 
and accepted a position with a com- 
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petitor. As a result, the former em- 
ployer sued, and the court granted 
an injunction, prohibiting the em- 
ployee from soliciting sales or carry- 
ing on any other competitive activity 
in the area specified in his employ- 
ment contract. 

In that contract, however, was an- 
other clause by which the employee 
agreed that during the term of his 
employment and for a period of one 
year after the termination of the con- 
tract he would not in any way, di- 
rectly or indirectly, solicit, divert, take 
away or attempt to solicit, divert or 
take away any of the present cus- 
tomers of the company or those who 
shall become such during the term of 
his employment or seek to cause any 
such customer to refrain from patron- 
izing the company or assist any other 
person or persons so to do during the 
same period. 

The employer tried to enforce this 
provision, and the court, in refusing 
that remedy, said: “In my opinion the 
authorities recognize the enforceability 
of contracts of employment which are 
reasonably limited as to the time ele- 
ment of the restriction and the area 
covered by the restriction.” 





Then of the provisions of this par- 
ticular paragraph which were too 


broad in their application, “They 
would appear to restrict this employee 
from engaging as a salesman in his 
particular line of business in any ter- 
ritory in the United States in which 
the employer does business and to 
such an extent would be unenforce- 
able.” Court brief 189 N.Y.S.2d 20, 
New York, June 19, 1959. 


Compulsory Arbitration 


CONTAINED IN A construction con- 
tract was the clause, “Any disagree- 
ment arising out of this agreement 
or from a breach thereof shall prompt- 
ly be submitted to arbitrators selected 
as hereinafter provided and the de- 
cision of the arbitrators shall be a 
condition precedent to any right or 
legal action that either party may 
have against the other arising out of 
this agreement.” 

Suit involving “extras” which the 
contractors maintained were not with- 
in the contract, was brought against 
the owners. The owners, however, 
maintained that these items were not 
“extras” but were covered by the con- 
tract. They also claimed that the dis- 
pute in relation to them was within 
this arbitration clause of the agree- 
ment and demanded that the contro- 
versy be submitted to arbitrators. 
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Ordering submission of the dispute 
to arbitration, the court said. “The 
arbitration clause provides for the 
submission of ‘all questions that may 
arise under this contract and in the 
performance of the work thereun- 
der.” We know by common experi- 
ence the class of questions to which 
this language naturally refers. 

“It applies, as stated, to questions 
arising under and in the performance 
of a contract and such questions are 
those which involve the interpretation 
of its provisions for the purpose of 
determining whether work has been 
done according to contract, whether 
work which has been demanded under 
the contract is really covered by its 
provision or constitutes extra work 
when payments become due, and so 
on. All of these questions involve rec- 
Ognition of the contract and not re- 
pudiation of it.” Court brief 190, 
N.Y.S. 2d 126, N.Y., March 20, 1959. 


Substantial Performance 


SPECIFICATIONS FOR the construc- 
tion of an office building provided 
for a central heating and air condi- 
tioning system, “ducted in” and the 
system to be of a specified manufac- 
turer, or its equal, with an air duct 
into each room. Omitted from the 
contract and specifications, however, 
was any reference to the size of the 
air conditioning unit that should be 
installed. 

In allowing the owner the addi- 
tional cost of equipment to overcome 
the inadequacy of the installed sys- 
tem, the court said, of the substantial 
performance of this contract: 

“When there has been substantial 
performance, the measure of recovery 
is the amount stipulated in the agree- 
ment less the reasonable cost of 
remedying defects and omissions to 
make the building conform to the 
contract. 

“A contractor who has in good faith 
endeavored to perform all that is re- 
quired of him by the terms of his 
contract for the construction of a 
building and has, in fact, substan- 
tially performed the same, is ordi- 
narily entitled to sue upon his con- 
tract and recover the contract price 
less proper deductions therefrom on 
account of omissions, deviations and 
defects, chargeable to him.” Court 
brief 268 Fed. 2d 914, Oklahoma, 
July 23, 1959. 


Distribution Restrictions 


A MANUFACTURER of automobile 
air conditioning units made an ex- 
clusive distribution agreement with an 
Arizona dealer. Contained in the con- 
tract was a clause that the manufac- 
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turer, “will endeavor to encourage all 
of our customers in the state of Ari- 
zona to patronize the facilities made 
available by (the distributor) in Phoe- 
nix and Tucson and to cooperate 
wholeheartedly for the material bene- 
fit and profit of both parties to the 
agreement.” 

Only a few months after this con- 
tract was made, the manufacturer 
mailed an “announcement” to its cus- 
tomers and other dealers throughout 
that state including the customers and 
prospective customers of the distribu- 
tor that, “With the increasing demand 
brought on by competitive advertising 
of low prices for less effective units 
to the public, this manufacturer has 
decided to place its dealers in a strict- 
ly competitive position.” 

With this announcement was en- 
closed a “revised price list” which set 
out prices that were the same as those 
made by the manufacturer for the 
sale of its product to the distributor 
with whom it had made this contract. 

The distributor sued for damages 
for breach of contract and won. The 
manufacturer appealed. Sustaining the 
first judgment, the Supreme Court 
said: 

“An implicit promise of every ex- 
clusive distributionship agreement is 
that the manufacturer will do nothing 
to impair the efforts of the distributor 
to sell the manufacturer’s product. 
The corollary promise of the distribu- 
tor party to such an agreement is that 
he will use his best efforts to promote 
the sale of the manufacturer’s prod- 
uct.” Court brief 341 Pac. 2d 928, 
Arizona, July 9, 1959. 


Contract Void 


AN EMPLOYEE was given the posi- 
tion of salesman and distributor by 
a steel manufacturer of certain prod- 
ucts in the United States and Canada. 
His compensation was a 10 per cent 
selling commission on all orders he 
procured. 

To this was added the qualification 
that the orders were subject to being 
“processed” as to price, delivery time 
and the establishment of proper credit 
of the buyer. 

When suit was brought by this 
salesman for breach of contract, the 
manufacturer contended that the con- 
tract was neither valid nor enforce- 
able for indefiniteness. 

“It is in fact,” said the court, “a 
contract to make a contract or a series 
of contracts in the future. The pro- 
vision that all orders are to be proc- 
essed as to price, delivery, etc., leaves 
for future negotiation the most essen- 
tial elements of the contract.” Court 
brief 187 N.Y.S. 2d 373, New York, 
April 30, 1959. 
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The Soaring Sixties have begun. This is the decade to be 
marked by accelerated industrial growth. By 1970, pre- 
dictions are that... 


* machinery production will double 

* petroleum production will increase 4% to 5% each year 

* chemicals are to double their present output at the cur- 
rent compound growth rate 

* food processing will rise nearly 40%, paper and allied 
industries will expand about 60% 

Total industrial production is estimated to rise some 60% 
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in the next ten years. Looking at it another way, the 
prospective increase in manufacturing and mining is almost 
as large as the total output of just 12 years ago. 

Crane announces Direction °70 . . . new products to help 
industry meet the challenge of the Soaring Sixties. These 
are products to improve quality control. These are products 
to increase production. These are products to help you 
control your costs. On the following pages is the first... 
the most significant Gate Valve improvement in 25 years. 
It’s the first announcement of many you'll be seeing from 
Crane in Direction °70. 
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FLEXIBILITY PROVIDES THESE BENEFITS 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
seat with less torque. 


BECAUSE THEY'RE FI IBLE. new Crane Flex Gates 


unseat with less torque . . . will not stick closed even in 


high temperature service. 


BECAUSE THEY’RE FLEXIBLE, minor deflection of seat- 
ing faces due to pipe strains does not affect tightness of 


Crane Flex Gates. 


BECAUSE THEY'RE FLEXIBLE, new Crane Flex Gates 
are tight on inlet seat and outlet seat over a wide range 
of pressures. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
can be used singly in some services where two conven- 
tional gate valves are frequently specified. You can save 
substantially on piping costs. And they have been ex- 
haustively field tested. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
can be serviced —body seat rings replaced or seating faces 
refinished—quickly without painstaking accuracy. Slightly 
off-taper seats do not affect tightness or operating ease. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
will easily outperform any conventional solid wedge disc 
valve you now use. And there’s no increase in price. 

FCAUSE THEY’RI RY CRANE. these new Flex 
Gates are completely dependable. You can use them 
with complete confidence on steam, water, gas, oil or oil 
vapor service. Stem and disc seating faces are Crane 
Exelloy. Shoulder-type body seat rings are Exelloy or 
Crane No. 49 Nickel Alloy. Sizes 12 inch and smaller; 


150- and 300-pound pressure classes. 


Ask your nearby Crane Distributor for full information 
on Flex Gates—and for data whenever you work with the 
products Crane makes. He has the newest in information 
and products. Crane Co., Industrial Products Group, 
4100 South Kedzie Avenue, Chicago 32, Illinois. 
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SAFETY and EFFICIENCY are MUSTS 


when your men work off-the-ground 
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Maybe you’re pretty proud of your safety record. Maybe 
you’re not. In any event, you can get more down-right 
safety ...and efficiency... by using off-the-ground working 
equipment designed, engineered and manufactured by a 
company which has been dedicated to off-the-ground safety 
for 50 years...a company which knows from experience 
what to do, and how, to provide the features that can keep 
your safety record clean. 
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And, what’s more, one who has all the variety and styles 
of equipment needed to do every conceivable kind of plant 
maintenance, production or construction work, interior or 
exterior... whether you need to have working platforms a 
foot or 500 feet, or more, off-the-ground. 
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PS CO. Has Everything You Need 
To Make Your Off-the-ground 
Working Conditions Safe and Efficient 


war. 
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LADDERS .. . step, platform, single and extension, and 
special trade types — in wood (‘‘Gold Medal" ®) 
aluminum and magnesium. Trestles and special 
accessories. 
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SCAFFOLDING . . . steel types in “‘Trouble Saver’ @®. Sec- 
tional and ‘‘TubeLox’’@® tube and coupler Scaffolding 
for working platforms to any size, shape or height. 
Rolling and stationary scaffolds in steel and alumi- 
num for specific conditions. 





HANGING SCAFFOLDS... ‘‘Gold Medal’’ Midget and Junior 
Scaffolds (hanging) for light-duty work. ‘‘Gold Medal” 
Safety Scaffolds for large, heavy jobs. 





PLUS, locally available engineering service and unbiased help 
in selecting the right equipment for your particular 
needs! 


MAKE SURE... write for Bulletin G205 RR... NOW 


THE JParent Scarroupine ((-(\).,ine. 


38-21 12th Street, Dept. PE, Long Island City 1, New York 
1550 Dayton St., Chicugo 22 + Branches in all principal cities + 6931 Stanford Ave., Los Angeles 1} 
IN CANADA: CANADIAN PS CO., 329 DUFFERIN ST., TORONTO 
For more facts circle 565 on Reply Card 





PLANT ENGINEERING 








aN ~~ 
SAVING YOUR FLOOR-SPACE DOLLARS—that’s one 
more example of Gardner-Denver Engineering 
Foresight. Our engineers know your problems. . . 
design equipment to meet your needs. At Gardner- 
Denver there’s no substitute for men—our 100- 
year philosophy of growth. 





What’s the yearly overhead for a square foot of floor 
space in your plant? That will indicate one of the sav- 
ings you can expect—year after year—when you install 
a compact Gardner-Denver WB air compressor. For ex- 
ample, the WBJ displaces 686 cfm—occupies only a 
546’ x 614’ corner of your plant. 

There are eight space-saving WB sizes from 142 to 
1150 cfm piston displacement. Each size is a packaged 
unit that’s easily and quickly installed without costly 
foundation work. 

Noted for years of dependable, economical service. 
And here’s one important reason: our workmen keep the 
machine clean during assembly. Write for Bulletin WB- 
10, or consult your Gardner-Denver compressor specialist. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Lid., 14 Curity Avenue, Toronto 16, Ontario 
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Program-saves °15,403! 


Thor Power Tool Company boosts production and efficiency, 
cuts maintenance costs and repair time—with a Mobil Program 
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Modern production methods and maintenance 
techniques helped Thor Power Tool become one 
of the world’s largest manufacturers of industrial 
equipment operated by air, electricity and gaso- 
line. To keep maintenance efficient, Thor relies 
on a Mobil Program of Correct Lubrication. 
Mobil has helped Thor in these ways: 


e Establishing exact lubrication recommenda- 
tions for all plant equipment. 


e Training personnel in proper maintenance 


methods. 


@ Installing improved application procedures, 

@ Reducing costly production problems 

e Contributing to Thor product design improve- 
ment with regard to lubrication 


As a direct result of the Mobil program, Thor 
has increased production efficiency cut main- 
tenance costs . . . saved $15,403 in just one year. 
For information on how the Mobil Program can 


help you, call your Mobil representative or write 
Mobil Oil Co., 150 East 42nd St., N.Y. 17, N.Y. 


MOBIL OIL COMPANY 
150 East 42nd Street, New York 17, N.Y. 


Mobil engineering service contributes to product de- 
sign improvement. When Thor’s Power Trowel de- 
veloped an annoying lubrication “bug,” obstruct- 
ing featured “finger-tip blade adjustment,”’ Mobil’s 
suggestion and superior grease eliminated problem. 


Slip-stick problems on 3 of Thor's grinders caused 
downtime and labor loss of four hours a day. Mobil 
representatives studied the situation . . . recom- 
mended a lubricant that solved the problem. Thor 
saved $1,428 within six months. 





Lubrication clinics conducted by Mobil engineers 
and a simplified system of product application in- 
creased maintenance efficiency materially, permit- 
ting reassignment of personnel. Thor saved $4,656 
in one year alone 





On Thor's gear-cutting machines, hobs required fre- 
quent sharpening, causing high replacement rate 
Mobil recommended cutting oil that prolonged hob 
life, reduced labor and sharpening costs. Savings to 
Thor: $7,059 per year. 


rication 
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Reynolds Aluminum Rigid Conduit 
REDUCES 
INSTALLATION COSTS 


Reynolds Aluminum Rigid Conduit 
can be cut quickly and easily with an 
ordinary hacksaw or power saw. 
Thread-cutting is easy and standard 
cutting lubricants are used. One of the 
easiest to work of all metals, aluminum 
bends and forms simply and accurately. 
This is important when making saddle 
bends and in final adjustments at the 
junction boxes. And, because alumi- 
num is lightweight—about one-third 
the weight of conventional conduit — 


LIGHTWEIGHT 
nes 
ee 


Watch Reynolds TV shows “ADVENTURES IN PARADISE", 


handling and installation are easier, 
and costs are lower. 

Aluminum conduit resists corrosion 
from weather and most industrial at- 
mospheres. Non-magnetic, it often per- 
mits longer conduit runs or smaller 
conductors. 

For complete information and names 
of Reynolds Aluminum Rigid Conduit 
Distributors, call your Reynolds Sales 
Office or write Reynolds Metals Com- 
pany, Box 2346-EQ, Richmond 18, Va. 


~ 
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“BOURBON STREET BEAT” and “ALL STAR GOLF” —ABC-TV 
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Write For Information On American’s Full Line Of /ndustry-Proven Revo/ver Cranes 


A ™mM t #* ic A Wa ay Ol ST EXCAVATORS-CRANES DERRICKS-HOISTS 
to 4% yds.-110 tons to 800 tons 
and Derrick Company 


DIVISION 
LOCOMOTIVE CRANES REVOLVER CRANES 
St. Paul 7, Minnesota 


to 400 tons 


CROSBY-LAUGHLIN 


Forged fittings 
to 130 tons for wire rope-chain 
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‘Maximum Value in Switchgear 
Flexibility... Safety... 


Westinghouse low-voltage, metal-enclosed switch- 
gear is modern inside and out . . . loaded with 
features to assure you of a high return on your 
investment. 

Absolute mechanical and electrical integrity is 
guaranteed with 100% use of Westinghouse com- 
ponents. Design performance is thoroughly proved 
in exhaustive tests at the Westinghouse High 
Power Laboratory. 

Minimum cost is possible by specifying ‘“Stand- 


wt: 18 


Cluster-Type Disconnect Fingers permit quick inspec- 
tion when breaker is withdrawn from cell. A spring-mounted 
floating retainer maintains full contact pressure and assures 
maximum current rating capacity despite minor variations 
in breaker alignment. 


ardized” over-all design. Westinghouse “Stand- 
ardized’”’ switchgear meets all normal requirements 
within its rated interrupting capacity . . . elimi- 
nates additional engineering and manufacturing 
costs of expensive “specials.” 

Nationwide switchgear manufacturing plants 
are ready to serve you . . . convenient for consul- 
tation and inspection during equipment construc- 
tion. All units are thoroughly tested for conformity 
to NEMA standards. Where conditions permit, 
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Glass Polyester Bus Supports and 
Short Circuit Bracing . . . provide 
ideal physical and electrical properties 
for low-voltage, metal-enclosed switch- 
gear. The insulation is highly track 
resistant and flame retardant. Design 
of supports and bracing affords in- 
creased vertical creepage distances. 
Result: maximum safety with minimum 
maintenance. 
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Long-Term Operating Economy 


switchgear is shipped as one completely assem- all operation of the installed equipment. For 
bled apparatus. detailed information on low-voltage, metal-en- 

And, mighty important . . . Westinghouse as- closed switchgear, call your Westinghouse sales 
sumes complete, undivided responsibility for the engineer, or write: Westinghouse Electric Corpo- 
switchgear from planning to the satisfactory over- ration, P.O. Box 868, Pittsburgh 30, Pennsylvania. 


You CAW BE SURE...1F 11's Westinghouse ky 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 


Individual Breaker Compartments include 
interlocks and positioning devices to assure safe 
removal or replacement of breakers. Dead-front 
design provides maximum protection and safety 
for operators and equipment. 


Three-Position Drawout Design permits the De-ion® type DB 
breakers to be in “connected’’—‘“‘test’”’—or “disconnected” position 
with the breaker door closed. The breaker can be tested in complete 
safety and storage space for the breaker is also provided when in 
fully disconnected position. 





Three Breaker Closing Mechanisms are available to match your 
requirements—dependent manual, independent manual, or electric 
for DB-15, DB-25 and DB-50 breakers. NEMA standards specify 
electric mechanism for closing DB-75 and DB-100 breakers. The 
independent manual mechanism, shown below, assures uniform 
breaker operation—regardless of operator’s motion— prevents delayed 
closing and excessive contact burning. 


*“‘Walk-In’”’ Aisle provides protected work space 
in outdoor units. Addition of this space to the 
weatherproof, functional design permits easy inspec- 
tion and maintenance without exposure of equip- 
ment or personnel under all weather conditions. 
For more facts circle 570 on Reply Card 


June, 1960 





“Get rid of that gate valve, Herman! 
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Use Snap-Tite Valved Couplings and 
you'll always know when you’ve stopped the flow! 


Use Snap-Tite valved couplings and you'll never 
have to test lines to see if flow has stopped as you 
do with conventional valves. 

The instant you disconnect the two halves of a 
Snap-Tite coupling, flow stops .. . and you know 
at a glance the line is closed. Reconnect and right 
away full flow begins again. 

Snap-Tite couplings take up less space, prevent 
the possibility of leaking valves, save time and 


TO USE SNAP-TITE VALVED COUPLING: 


[Ea 


DISCONNECT—Stop flow instantly BT-s0-04 
For more facts circle 571 on Reply Card 


CONNECT—Full flow instantly 


money in installation and maintenance. Ask your 
local Snap-Tite representative how much you can 
save by using Snap-Tite couplings. 

SIZES: 4” to 6” in aluminum, brass, steel and 
303 and 316 stainless. Larger sizes and other metals 
on special order 

For more information, write for Snap-Tite Cata- 
log #58. Ask for the name of your local Snap-Tite 


representative. 


UNION CITY 5, PA. 
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WHAT’S JUST AHEAD IN THIS ISSUE? 


@ REWORKING the painting system in their plant has enabled this airplane man- 
ufacturer’s plant engineering department to integrate cleaning, processing and 
painting into one system. The integration required the rearrangement of their 
present equipment as well as the addition of several new units. For a description 
of the new painting line, read the article starting on the next page. 


SERVICING numerically-controlled machines requires a high level of skill in 
the maintenance man. To assist their maintenance personnel is analyzing difficul- 
ties that may arise, Convair has set up a specific training program for men as- 
signed to this complex equipment. A brief review of their maintenance program 
is presented on page 111. 


PUMP FUNDAMENTALS are presented in the article “What Pressures Mean 
to Pump Operations,” beginning on page 114. Here are some down-to-earth facts 
about pumps which you will find helpful—possibly to soive a problem you have. 
Different operating conditions are cited to show what performance can be expected 
of a pump under varying pressure and flow demands. 


LIGHTNING CAN be dangerous, if your plant isn’t properly protected. Light- 
ning protection systems should vary with the type of building; each type—one- 
story, multi-story, steel—has certain requirements. To find out what they are, 


turn to page 123. 


COMPUTERS, particularly in industrial application, need suitable surroundings 
for optimum performance. You can go overboard in providing these facilities. Or, 
you can make a thorough study—as did the plant engineering department of West- 
ern Electric Co.—and come up with a room that is low in construction cost. For 
all the details, see page 130. 


WITH THE increased need for continuous operation of production machinery 
and the high cost of replacing facilities has come a new awareness of the need 
for fire prevention. One factor in such prevention is the selection and application 
of fire-resistant hydraulic fluids. To learn about the different types available, how 
to apply them and what each will do, read the article starting on page 133. 


FOR SAFETY, improved accuracy in milling and for general convenience, the 
portable vacuum probe developed and used by Douglas Aircraft is quite a gadget. 
How it’s constructed and how it monitors machine tool chucking vacuum are fully 
described in the article starting on page 140. 
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ALL-IN-ONE SYSTEM for 
CLEANING—PROCESSING—PAINTING 


By C. J. RIDDLE, Project Engineer, Plant Engineering Dept., Torrance Facility 
El Segundo Div., Douglas Aircraft Co., Inc. 
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ALKALINE CLEANER et 4 
170°F + 10° STAGE 2 ——— AIR CYUNDER 
WARM RINSE FOR SLIDING 
DUMP GATE 
STAGE 3 
ALODINE 
o5°rF+5° 
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60’ HEATED AIR-PARTS DRYER 


Former flow coat painting line was reworked 
to handle cleaning, alodining, manual spray painting, 
flow coat painting and bonderizing of aluminum 


and steel parts 
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HIGHLY DIVERSIFIED semi- 

automatic cleaning, processing 
and painting system is in operation 
at the Douglas Torrance, California, 
plant. The versatility of the system 
was brought about by reworking 
an existing flow coating system 
which has been in operation for 
several years. 

The conventional conveyor line, 
made by Jervis B. Webb Co., that 
moves the parts through the vari- 
ous sections of the system, is ap- 
proximately 2100 ft long. It has 
squeeze-type clamps at 4-in. inter- 
vals along the conveyor chain. The 
conveyor operates at a speed of 
about 10 fpm and provides four 
loading stations, at production lo- 


THIS STAGE— 
TWO SPRAY SYSTEMS 
WATER- TANK WASH DOWN 


SLIDING DUMP GATE 
PHOSPHATE RETURNS TO 
TANK-WATER RINSE DRAINS 
TO PIT & SEWER- TYPICAL 
FOR ALODINE 





cations where the parts are fabri- 
cated and ready for finishing, and 
one unloading station. 

The finishing equipment is lo- 
cated in a basement tunnel approxi- 
mately 400 ft long. Very small parts 
and/or large parts up to 6 ft long 
can be processed in the system and 
they may be placed on the line in- 
terchangeably by shop order. 

The following finishes can be ac- 
complished in the system: cleaning, 
alodine, manual spray »aint (one 
or both sides of part) or flow coat 
paint for aluminum parts; spray 
paint or flow coat paint for alu- 
minum parts which have been an- 
odized in another existing system; 
clean, bonderite and spray paint or 
flow coat paint for steel parts; clean, 
and alodine aluminum parts; clean 


CHROMIC ACID 
ISO°F + 10° 


TYPICAL SPRAY HEADERS 


PRIMER & THINNER 
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only, aluminum or steel parts. The 
systems were furnished by the In- 
dustrial Systems Company except 
the paint booths made by Turnkey 
Engineering Company, Inc. 

The system consists of a cleaning 
section, a hot spray rinse section, 
an alodine section, a bonderite sec- 
tion, a cold water rinse section, a 
hot seal section, a drying oven, a 
cooling section, two opposed paint 
spray booths, and a flow coating 
section. These are located in the 
underground tunnel. 

The recirculating cleaning section 
utilizes a mild alkaline spray cleaner. 
The cleaner removes shop dirt, lay- 
out dyes, manufacturer’s identifica- 
tion ink, soluble oils, polybutene 
and emulsified waxes. The prepared 
cleaning solution is maintained in 
a reservoir and pumped through 
spray nozzles in the cleaning section 
at the rate of 800 gpm. 

Nozzle positioning and pump 


CONVEYOR MONORAIL 
DRIVE CHAIN & HOOKS— 


VENT DUCTS 
FROM FUME WASHER 
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ALL-IN-ONE SYSTEM—Cleaning, Processing, Painting 


pressures are very critical and must 
be constantly and carefully main- 
tained to give optimum perform- 
ance. If opposing sprays collide, 
they will form a mist of solution 
which drifts into succeeding stages. 
This must be avoided. 

The hot spray rinse section op- 
erates on the same principle as the 
cleaning section. Screens, protecting 
the pumps in the first two sections, 
become clogged after a few hours’ 
operation and are cleaned regularly. 
Each pump intake is provided with 
a spare screen so that the pump is 
protected from debris while the 
clogged screen is being cleaned. 


Stainless Steel Construction 


The alodine section, of the sys- 
tem is constructed of stainless steel 
to avoid attack by the alodine solu- 
tion. Pressures are purposely kept 
low to avoid scrubbing off the coat- 
ing. Chemical analyses are made 
twice per shift and additions made 
to the solution reservoir four times 
per shift to assure uniformity of 
coating quality. 

Temperature and pH are quite 
critical since too high temperatures 
and/or too low pH increase the 
reaction rate and tends to produce 
a powdery, non-adherent coating. 
Temperature is maintained within 
+ 5F and the pH within +0.1 unit. 

The bonderite section which fol- 
lows is also constructed of stainless 
steel. Since this section is used only 
for steel parts and the alodine sec- 


tion is used only for aluminum parts, 
they are electrically interlocked so 
that when one is operating, the 
other is recirculating clear water 
through the spray nozzles in the sec- 
tion not in use. Close solution main- 
tenance is provided in the same 
manner as for the alodine section. 
The following cold spray rinse 
and hot seal rinse sections are also 
built of stainless steel since acid 
drag-out from the preceding sec- 
tions and the small amount of 
chromic acid which is added in the 
hot seal rinse for good paint adhe- 
sion, would deteriorate mild steel. 
The drying oven through which 
the parts are conveyed is 60 ft long 
with a maximum middle tempera- 
ture of 205 F and an approximate 
temperature of 130 F at each end. 
A small jet of air is directed on the 
conveyor chain to blow off water 
droplets prior to entering the oven. 
After drying, the parts are con- 
veyed through an air blast section 
which cools them for painting. 
Although the majority of the 
parts going through the system can 
be flow coat painted, there are 
some which are more readily hand 
spray painted. To increase the ver- 
satility of the system, two 6 ft op- 
posed water wash paint spray booths 
were added between the cooling 
section and the flow coat section. 
Parts requiring paint on one side 
only; parts of an intricate configura- 
tion which do not lend themselves 
readily to flow coating; and parts 
requiring special finishes, are paint- 


Parts from production line, left, are sprayed in cleaning section, right. 
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ed manually in these special booths. 

Flow coating involves considera- 
ble preparation, adjustment, control 
and maintenance, since a very fast 
setting primer is used and requires 
considerable testing to insure meet- 
ing specifications as to film thick- 
ness, uniform appearance and good 
adhesion. The primer that is applied 
must be formulated so that the dis- 
persion is homogenous and sus- 
pends well. 

The method of agitation and the 
method of operation by which 
primer is supplied to the manifold 
and nozzles in the flow coating 
equipment has a tendency to upset 
the stability of the primer due to 
aeration as it is extruded from the 
nozzles. 

Zylene, a special retarding thin- 
ner is used. It maintains even vis- 
cosity, gives satisfactory flow-out 
properties, and evaporates quickly 
so that parts are adequately dry for 
handling in a minimum of time. 
An electronic viscometer, made by 
Norcross Instrument Company, au- 
tomatically injects the required 
amount of thinner needed to main- 
tain proper primer viscosity. 

The viscometer continuously 
maintains the viscosity within one- 
half second as measured by a No. 
1 Zahn viscosity cup. This automati- 
cally controls film thickness on parts 
between 0.0003 in. and 0.0007 in. 


Drying Operation 


Parts are conveyed from the exit 
of the paint chamber where primer 
can partially evaporate at room 
temperature before going into a 
forced air convection heated drying 
section. After drying, the conveyor 
dips to an unloading, inspecting, and 
marshalling area. 

After the parts have been re- 
moved from the conveyor, the 
clamps, which remain with the con- 
veyor, pass through a paint stripping 
section which is suspended from the 
trusses in the factory area. 

While the Douglas designed stain- 
less steel clamps are very versatile 
in handling parts, their configuration 
presents a difficult stripping prob- 
lem. DuBois Strypp-Away stripping 
solution, diluted in the ratio of 1:1 
with water and heated to 115 F, 
does an effective job. 

Operation of the system is main- 

(Continued on page 272) 
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HOW MANY 
MERCURY LAMPS 
PER CIRCUIT? 


Wa 


By W. H. JOHNSON, Product Engineer, Westinghouse Lighting Division, 


Edgewater Park, Cleveland, Ohio 


ELECTION of the correct size of circuit breaker 
for mercury lighting circuits has always been a pro- 


blem. The designer of an electrical system wants to 
know the maximum number of mercury lamp and bal- 
last combinations that can be connected to a given 
circuit to obtain maximum utilization of the copper 
conductors. 

Load current through a mercury lamp and ballast 
combination, however, is different during starting, 
normal operation, lamp failure, and under open circuit 
conditions. These factors must all be taken into account 
when determining circuit loading and breaker size and 
type. 

Starting current of a mercury lamp and individual 
ballast is higher than normal operating current, Fig. 1. 
This high starting current decays with time, and assumes 


CURRENT 4. 


NORMAL OPERATING 
CURRENT 3.9 
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LINE CURRENT IN AMPERES 


a normal operating value. The length of time required 
for the starting current to reduce to operating value 
varies with different wattage lamps and different types 
of ballasts, but averages about four to five minutes. 

In addition to different starting and operating cur- 
rents, a third value of current flows during open circuit 
conditions. This open circuit condition occurs on the 
secondary side of the ballast due to a lamp outage 
or immediately following a voltage dip or brief power 
outage. Voltage dips of 25 per cent or more below nor- 
mal or a power outage extinguishes the lamp. 

If power is rapidly restored the lamp must cool off 
before restriking, resulting in the ballast secondary 
running open-circuit until restrike occurs. Restrike of 
the mercury arc under these conditions results in the 
lamp current decaying with time more rapidly than 
under cold start conditions. 

Primary function of a circuit breaker is to guard 
conductors against overheating. Conductor overheating 
may be due to excessive current from an overload or 
fault condition, or from a high ambient temperature. An 
ideal protective device is one which automatically 
derates itself with an increase in ambient temperature, 
but still permits short periods of overload which are not 
detrimental to the conductors. 

The thermal element in a breaker is such a device. 
For faster protective action during fault conditions, a 
coil is used to provide magnetic action in case of a short 
circuit. Lighting circuits are protected by either thermal 
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Fig. 1. Characteristic curve of 400-watt mercury lamp oper- 
ating on an autotransformer type ballast with 120-v input. 
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breakers, Fig. 2, or thermal mag- “ Talilicumes 
netic breakers, Fig. 3. Both of these 2-lamp | Autotransformer 
have a time delay feature, permitting “ Reactor 


115 6; 8 | 10 
220 12 | 16} 20 
265 14] 18 | 24 


surges of starting current with light- . Reactor 
ing loads that reduces with time. 

Breakers are normally calibrated 
in the open in an ambient tempera- 
ture of 25 C and are derated in 
accordance with the National Elec- 
tric Code recommendations govern- 
ing the conductors they protect. The 
National Electric Code allows 
breakers to be continuously loaded 
to 80 per cent of the conductor 
rating. 

In installations of multi-circuit 
panelboards, a considerable tem- 
perature rise occurs within a panel- 
board enclosure, compared to out- 
side ambient temperature. Taking 
this higher enclosure temperature 
into account, NEMA has recom- 
mended that multi-circuit panel- 
boards, in general, be loaded to no 
more than 70 per cent of rated 
capacity. 

To overcome this problem of 
temperature rise in an enclosure, 
ambient compensating breakers are 
now available. These breakers were 
designed to carry their full rating 
when tested in an ambient tempera- 
ture of 50 C which is comparable 
to the temperature found in the 
upper section of a many-circuit 
panelboard where the outside am- 


Fig. 2. Time-current curve for a thermal-type circuit 
breaker, rated 15 amp, of type used on lighting circuits. 
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THERMAL TYPE BREAKER 





























Lamps per circuit based on thermal breakers loaded to 80 per cent of capacity. 


bient temperature is 25 to 30 C. 
Use of these breakers permits con- 
tinuous loading of circuit conduc- 
iors and protective devices to 80 
per cent of their ratings as recom- 
mended by NEC. 

In order to determine maximum 
safe breaker loading with mercury 
lamps, you must have three pieces 
of information. One, a time current 
curve for the specific mercury bal- 
last you intend using; two, time 
current curves for the various size 
breakers you intend using; and 
three, the value of open circuit cur- 
rent for your specific ballast. 

Having a given breaker size in 
mind, the procedure for determin- 
ing the number of mercury lamp 
and ballast combinations that may 
be safely used on that breaker is 
as follows: Derate breaker rating 
to 70 or 80 per cent, depending on 
whether it is a standard or ambient 
compensating breaker; Using the 
value of normal operating current or 
open circuit current, whichever is 
larger, determine the maximum 
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number of ballasts possible with- 
out exceeding the derated circuit 
breaker value. 

Plot the ballast time current 
curve, modified by the number of 
ballasts on the circuit, on the break- 
er time current curve. If the curve 
for the estimated number of bal- 
lasts falls below the breaker current 
versus time curve, you are safe in 
loading this many ballasts on the 
breaker. If the drawn curve crosses 
the breaker curve at any point, re- 
move one or more ballast values 
and replot until the new curve does 
lie completely below the breaker 
curve. 

For a given circuit loading, it 
is a simple matter to establish maxi- 
mum current due to operating or 
open circuit conditions and then 
check starting current values against 
breaker time current curves until 
proper size breaker is established. 

Spacings in panelboards using 
large size breakers are greater, so 
derating due to heat accumulating 
is not so critical. End 


Fig. 3. Thermal-magnetic type circuit breaker has im- 
proved short-time characteristics for better protection. 
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C. T. Morris, assistant foreman, plant 
engineering, plays tape recording of 
lecture he attended in the east for 
group of plant engineering personnel. 


ORGANIZING MAINTENANCE 
FOR NUMERICALLY-CONTROLLED 


MACHINES 


By H. A. SMITH, Chief Plant Engi- 
neer, Convair Division, General 


Dynamics Corp., San Diego, Calif. 


WE LAY NO CLAIM to having 

developed a foolproof tech- 
nique for the maintenance of nu- 
merically-controlled machines. To 
do so would be analogous to claim- 
ing that the launching of Explorer 
I solved all the problems inherent 
in the launching of an interplanetary 
vehicle. We do feel, however, that 
within the sphere of our activity, we 
have developed a philosophy of 
maintenance for numerically-con- 
trolled equipment. 

This sets the stage for vastly ex- 
panded maintenance activities as 
more and more of this equipment 
is added to the production lines. We 
base this philosophy on the success 
we have had in having our numeri- 
cally-controlled equipment main- 
tained by our own maintenance 
men. 

In developing this phase of our 
maintenance organization, we first 
sat back and viewed the picture as 
a whole. It is quite apparent that 
complete automation, of which nu- 
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merically-controlled equipment is an 
important part, is developing a whole 
new philosophy of manufacturing. 
Automation is not a gimmick, but a 
vehicle which will allow manufac- 
turers to remain competitive and 
stay in business. 

Proper and comprehensive main- 
tenance of automated equipment is 
important. Those in our organiza- 
tion chosen to do maintenance work 
on our numerically-controlled ma- 
chines must be impressed with this 
fact. They must be made to under- 
stand the importance of their job, 
and the tremendous costs involved 
in machine downtime or erroneous 
operation. 

We managed to avoid a mistake 
many companies make in developing 
maintenance crews for highly com- 
plex automated equipment. We did 
not underestimate the abilities of 
our own people. We felt there was 
ample talent in our maintenance or- 
ganization to cope with any prob- 
lems which numerical control might 
introduce. 

Our major problem was to select 
men with the proper background, 
then inspire their interest in numeri- 
cal control maintenance work to a 


point where they would eagerly ab- 
sorb all data they could lay their 
hands on. In a field as new as nu- 
merical control, data concerning all 
its phases would be continuously 
available. The men chosen for our 
maintenance work would have to be 
interested enough in their jobs to 
keep abreast of this data. 

Our first act was to select super- 
visory personnel with a substantial 
background in electricity and indus- 
trial electronics. These men were 
warned that they were not facing an 
easy task. We had decided that our 
supervisory personnel would be given 
the advantage of all extra-curricular 
training work in the maintenance of 
numerically-controlled equipment. It 
would be up to them to pass this 
information on and ascertain that it 
was absorbed by the maintenance 
crews working under them. 

This meant that each supervisor 
would have to do everything in his 
power to gather all shreds of infor- 
mation concerning the maintenance 
of numerically-controlled equipment 
then pass this information on to his 
maintenance crews. This arrange- 
ment had psychological as well as 
technical advantages. It avoided the 











R. F. Missman, left, general foreman, 
plant engineering; M. C. Copold, nu- 
merical control coordinator, and H. A. 
Smith, plant engineer, study circuitry 
of a numerically-controlled profiler. 
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disappointments that so often occur 
when employees below the super- 
visory level are chosen for outside 
training courses while others must 
remain on the job. 

Men for the maintenance crews 
were chosen largely from the elec- 
trical maintenance group and had 
already proven their ability to com- 
prehend a problem and work out its 
solution on their own initiative. Only 
those with a keen interest in indus- 
trial electronics were selected. 

We know today that our selec- 
tions in this respect were wise. When 
an outside expert on numerical con- 
trol visits the plant, the maintenance 
crews will gather around him during 
every spare moment, and you can 
hear a pin drop while he lectures 
and gives chalk talks on various 
phases of numerical control main- 
tenance work. 


Lectures Are Recorded 


A second evidence of keen inter- 
est occurs when a supervisor returns 
from an outside training course. He 
doesn’t have to take the information 
he gathered to his crew—instead 
they come to him. In addition to all 
printed information he could obtain, 
concerning the training course, he 
records every lecture on a tape re- 
corder. These lectures are then 
played back for all to hear. 

The above indicates quite clearly 
that a great deal of cooperation 
exists between the supervisor and 
his crew. We made certain that from 
the very beginning this high degree 
of cooperation would extend far 
beyond the maintenance division. 
The same degree of cooperation 
exists between every department at 
Convair which has anything to do 
with any facet of numerical control. 

This pertains to engineering, tape 
programming, and to operation of 
the machines themselves. The plant 
engineering design section also co- 
operates fully, is represented at off- 
site training, and provides constant 
advisory aids. In a field as new as 
this one is, it is surprising how often 
close cooperation between seemingly 








unrelated activities will help in solv- 
ing problems which seem to have no 
obvious answer. 

So much for the organization of 
our maintenance crews, their super- 
vision, and the methods employed 
to diffuse new data concerning all 
phases of numerical control. Let us 
now look at these relatively new 
maintenance crews in action, and 
see how the work is accomplished. 

The major objective of the main- 
tenance crews servicing our costly 
numerically-controlled machines is 
to keep them constantly operating. 
Therefore preventive maintenance 
plays a major role. We operate on 
the very sound theory that it is more 
effective to prevent trouble occur- 
ring than to correct trouble after it 
occurs. 

As might be expected, the major 
portion of preventive maintenance 
accomplished on a numerically-con- 
trolled machine involves periodic 
checking of the complex circuitry 
employed. All manufacturers of nu- 
merically-controlled machines pro- 
vide blueprints with their equipment 
which indicate the various attach- 
ment points for checking each cir- 
cuit. We have gone the manufac- 
turers a step better by adding a 
diagram of the actual oscilloscope 
wave form that should be produced 
by each circuit. 

Thus during a periodic oscillo- 
scope test of circuit operation, the 
maintenance man can tell at a glance 
whether or not the waveform on his 
oscilloscope varies from the wave- 
form diagrammed on the print. If 
any variation exists, it indicates that 


something is wrong somewhere and 
adjustments must be made. The 
maintenance man can then trace 
backward through the circuitry until 
a correct waveform is found, thus 
isolating the trouble. 


Maintenance Hints 


As an additional aid, we have 
numbered all tubes used in the 
electronic circuitry to correspond 
with the tube number on the prints. 
These tube numbers are grease 
penciled in a conspicuous place, 
usually on the door of the cabinet 
in which the tubes are contained, 
so that the maintenance man can 
tell at a glance where each tube is 
located. This eliminates the neces- 
sity of tediousiy tracing the circuitry 
to find a tube which may be num- 
bered 6L6 on its socket, but is re- 
ferred to as tube No. 301 on the 
print. Eventually, when the circuitry 
becomes more standardized, grease 
pencil identification of the tube 
numbers will be replaced by sten- 
ciled numbers. 

As a rule in this type of preven- 
tive work, the preamplifiers are 
checked initially, first for hum level, 
then for the amplitude they are pro- 
ducing. Then the wave shaper is 
checked for wave output to the 
power amplifiers. The power ampli- 
fiers come next with a check on the 
three phase signal, which excites the 
differential selsyn and feeds into 
the position measuring selsyn which 
forms the reference signal to the 
pulse discriminator. The phase dif- 
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ferences being compared by the pulse 
discriminator between the reference 
channel and the motion channel are 
also carefully checked as it is these 
phase differences which control the 
direction the machine will move, how 
fast it will move, and how far. 

When all wave shapes and phase 
differences in the circuitry control- 
ling a specific machine are as they 
should be, it is substantial evidence 
that the machine is operating at 
maximum efficiency. But even a very 
slight deviation must not go un- 
noticed. Some of the individual parts 
being produced by these big nu- 
merically-controlled machines are 
worth thousands of dollars each, and 
are so critically dimensioned that 
deviations of even a few thousandths 
of an inch in final contour might 
consign them to scrap. 

Some simple preventive mainte- 
nance operations which require no 
specialized technical knowledge are 
the responsibility of the machine 
operator. Keeping the tape heads 
clean is one such _ responsibility. 
Also, when a new tape is mounted 
in the control cabinet, the operator 
must run this tape back and forth 
once to clean it up and remove all 
loose oxides. These operations are 
so simple that the operator can do 
it quicker himself than by calling a 
maintenance man to perform the 
operations for him. 

Emergency repair necessitated by 
an actual breakdown of a machine is 
handled somewhat differently. When 
such an emergency occurs, it re- 


ceives priority attention. The super- 
visor goes immediately to the scene 
of the trouble. After consultation 
with the operator, and a survey of 
the situation to make certain what 
is causing the trouble, he then calls 
in those members of his mainte- 
nance crew best qualified to cope 
with the situation. This idea of hav- 
ing a highly trained and qualified 
supervisor at the machine every 
time trouble occurs is working out 
very well at Convair. In our shops, 
the supervisor goes to the trouble 
—it is not brought to him. 


No Manuals Available 


We have not prepared specific 
maintenance manuals or mainte- 
nance books to guide the mainte- 
nance men in their work. In the 
present state of the science dealing 
with numerical control, with modi- 
fications of equipment occurring al- 
most constantly, such books, would 
be out-dated before they could be 
written and published. 

As already noted, we modify the 
maintenance blueprints furnished by 
each machine’s manufacturer to in- 
clude vital information such as wave 
forms, shapes, and amplitudes. These 
modifications have proved extremely 
useful in speeding preventive main- 
tenance work and making certain 
that all portions of the circuitry are 
operating as they should. 

Our maintenance men themselves 
keep personal notebooks in which 


Maintenance technicians Bill Forester, left, and John Biddlecome use oscillo- 


scope to check output 


from reference channel on tape for numerical control. 


are listed certain types of informa- 
tion pertaining to the work they do. 
For instance, one man may discover 
how to isolate a certain portion of 
the circuitry in order to give it a 
quick and thorough check. Or he 
may discover that a certain portion of 
the circuitry seems to be operating 
under an overload, or causing un- 
due interference. He notes this in- 
formation down for his own future 
reference. In several instances these 
notes have proved so valuable that 
they have been circulated to all 
maintenance personnel. 

In talking with the many visitors 
who come to Convair to inspect our 
numerically-controlled machine in- 
stallations, we have come to the con- 
clusion that far too many people 
stand in awe of the complexity of 
these installations. They are doubt- 
ful of the necessary talent in their 
own organization to keep such ma- 
chines running to avoid downtime. 

We firmly believe that both this 
awe and doubt are but ungrounded 
fears. We have men, chosen from 
our own organization, who, less than 
a year ago had never seen a numeri- 
cally-controlled machine in opera- 
tion. Today they are accomplishing 
repair and adjustment jobs of maxi- 
mum complexity. Our men are doing 
these jobs simply because we can get 
a faster repair. 

If we were asked for an opinion 
on how to organize a maintenance 
crew for numerically-controlled ma- 
chines, we would suggest you select 
a supervisor well qualified for the 
work. 

Let him become the fountainhead 
for all information and training con- 
cerning the maintenance of numeri- 
cally-controlled machines. 

Surround him with a crew of 
maintenance men whose interest in 
industrial electronics may at the 
time supercede their actual skill. An 
intense interest in the subject will 
soon beget the skill that is necessary 
to accomplish the work. Assure close 
cooperation between all departments 
in the company having anything to 
do with numerical control. 

Don’t try to standardize mainte- 
nance techniques on machines that 
are as yet far from standardized, 
and, above all, don’t underestimate 
the ability of the talent within your 
own organization. It needs only cul- 
tivation to grow and encompass all 
problems associated with numerical 
control. End 
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WHAT PRESSURES MEAN TO 
PUMP OPERATIONS 


By WILSON L. DORNAUS, 
Senior Engineer, 
Byron-Jackson Div., 
Borg-Warner Corp., 
Los Angeles, Calif. 


RESSURE developed by a pump 

is usually referred to in terms of 
head because it will be the same re- 
gardless of the liquid being pumped. 
This is known as differential head, 
which may be defined as the head 
developed by a pump to produce a 
desired pressure at the discharge 
outlet with a given pressure at the 
suction inlet, the total being the dis- 
charge head. Suction pressure is the 
head available at the suction nozzle 
of a pump, or at the liquid surface 
of a wet pit pump. 

In a closed system (not open to 
atmosphere) the suction pressure 
will depend on the vapor pressure 
of the liquid at the ambient tem- 
perature. Vapor pressure is that at 
a given temperature which keeps 
the liquid from vaporizing. Such a 
condition occurring in the eye of 
a pump impeller will keep the pump 
from operating successfully. A pump 
in a closed system requires a definite 
amount of suction pressure in the 
form of net positive suction head 
(NPSH) above the vapor pressure 
of the liquid to maintain its pump- 
ing action, as will be described later. 

Discharge pressure is the sum of 
the pressure produced by the pump 
and the suction pressure. In the case 
of a wet pit pump in which the first 
stage impeller is immersed in the 
pumped liquid, the differential pres- 
sure (head produced by the pump) 
is equal to the static distance in feet 
from the suction pit liquid surface 
to the centerline of the gage on the 
discharge nozzle plus the velocity 
head in the nozzle. 

Velocity head is the loss in the 
discharge pipe due to the velocity 
of the liquid, and is expressed as 
V?/2g, where V is velocity in the 
pipe and 2g is 2x32.2 (acceleration 
of gravity). 

By varying the pressure on the 
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TDH = STATIC HEAD + FRICTION HEAD 
+ VELOCITY HEAD; OR, 


TDH= H + VELOCITY HEAD 








Fig. 1. Identified in this illustration are the various heads which enter into the 
calculation of the total dynamic head for sample installation of a vertical pump. 


discharge, the pump may be made 
to change capacity along a curve 
peculiar to that particular pump, 
called a H-Q curve (Fig. 3). The 
pump will not operate above or 
below this curve except by extend- 
ing or cutting the impeller (to create 
more or less head), or by increasing 
or decreasing the speed (as with an 
engine or steam turbine). 

A pump operating at a fixed 
speed with a wide-open valve will, 
therefore, operate at only one point 
on the head-capacity curve until 
some outside force influences its 
behavior. If the level (or pressure) 
in the suction pit increases, increas- 
ing the suction head, the differential 
head must decrease to maintain a 
constant discharge pressure. This 


constant discharge pressure will be 
a point on the operational system 
curve which will be constant as long 
as the system demand is constant. 

If the system demand varies (as 
in a refinery where the process 
makeup water demand changes with 
system load or temperature) a new 
discharge head will be established. 

The portion of this head due to 
friction in pipelines is “friction” 
head, and the portion due to static 
lift is “static” head. The static head 
is constant for any given installation, 
whereas the friction head varies with 
the process demand, and establishes 
a system curve as in Fig. 2. 

The pump supplying liquid to this 
system will operate only at the point 
of intersection of the pump and sys- 
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tem curves. Two or more pumps 
operating in parallel will intersect 
at a new head point, and at a capac- 
ity which is less than pumps used 
times the single pump’s capac- 
ity, by an amount which varies ac- 
cording to the slope of the system 
curve and the pump head-capacity 
curve. 

Changing the location of the 
pump in the system will not change 
the head-capacity curve up to the 
suction limit of the pump. Theoreti- 
cally a pump can be 34 ft above its 
suction source as a maximum, but 
the practical value for this is about 
20-25 ft. 

When a pump is submerged, say 
3 ft above the impeller, the suction 
pressure of 3 ft is added to the dif- 
ferential pressure of the pump (say 
50 ft) to give a discharge pressure 
of 53 ft. See Fig. 4. 


Effect of Pump Raising 


If the pump is raised 15 ft, a suc- 
tion pipe installed below the surface 
of the liquid, and the pump is 
primed, it will deliver 50-ft differ- 
ential but the suction pressure is 
minus 12 ft, so the discharge pres- 
sure will be 38 ft. 

If the pump is lowered 15 ft, the 
suction pressure will be t8 ft and 
the discharge pressure will be 68 ft. 
Best results are obtained with a sur- 


plus of head at the suction end of 
the pump. 

At any given temperature, a par- 
ticular liquid has a certain pressure 
required to keep it as a liquid, to 
keep it from boiling off into vapor. 
This pressure is known as vapor 
pressure. When the pressure on this 
liquid is above the vapor pressure, 
the liquid is in equilibrium, and if 
the pump is properly primed and 
vented, it will operate satisfactorily. 

When the suction pressure drops 
below the vapor pressure, the liquid 


will boil, or vaporize, and the pump 
will not operate. The first stage of 
the pump may be lowered a physical 
distance below the surface of such a 
boiling liquid until the NPSH re- 
quired by the pump for vapor-free 
operation is arrived at physically, in 
feet of head. 

This requirement varies, for each 
pump, with the rotative speed of the 
pump (peripheral velocity) and the 
size of the first stage impeller eye 
(eye velocity). When the combina- 
tion of these velocities is such that 
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the suction head requirement ap- 
proaches the available NPSH in the 
pump suction system, the pump be- 
gins to cavitate (erode metal from 
the impeller and/or bowl), al- 
though this phenomenon may not 
be' noticeable either in change of 
performance, or by noise or vibra- 
tion, until the difference between 
requirement and supply is substan- 
tial. 


Cavitation Cure 


The only positive cure for this 
condition is to increase the available 
NPSH to a safe margin, although the 
destructive effects may be minimized 
to a degree by using materials less 
subject to attack, such as stainless 
steel, or by reducing the flow re- 
quirements, or by increasing the size 
of the pump, or more simply by in- 
creasing the size of the first stage 
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Fig. 4. In the first case, the suction pressure head of 3 ft is added to the 50-ft 
differential pressure head of the pump resulting in a 53-ft discharge head. In the 
other two cases discharge pressure heads reflect the effects of different elevations. 


impeller eye. With a semi-enclosed 
impeller this change is easily ac- 
complished without replacing the 
whole pump. 

Vertical pumps of the wet pit 
type have their first stage impeller 
submerged at all times and are there- 
fore always primed. When a pump 
is installed in a suction can the pres- 
sure at the suction nozzle may be 
such that the liquid is boiling, but 
the impeller will be far enough be- 
low this point to be submerged in 
a stable liquid, and this pump will 
be always primed due to its ar- 
rangement. 

If a pump used to move volatile 
liquids has a special first stage and 
gas chamber, it is called a barge or 
cargo pump and will keep its prime 
by recirculation of part of the 


pumped liquid and by purging itself 
of vapors. 

A constant level pump will re- 
prime itself automatically and in- 
stantly thus pumping with a constant 
level in the suction pit regardless 
of the inflow. 

A normal sump pump, if allowed 
to pump at a greater rate than the 
inflow, will pump down to the bot- 
tom of the bell, break suction and 
become airbound. It will not easily 
reprime. 

By being alert to the possible 
problems that may be encountered 
at the suction end of a pump a plant 
operator may plan wisely and pre- 
vent trouble before it begins—the 
best and the most economical me- 
thod of good equipment mainten- 
ance. End. 
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CODE NUMBERS, COLORS, CARDS 
SIMPLIFY LUBE PROGRAM 


| outs STEP in setting up any 

lubrication program is to con- 
duct a survey of equipment and 
needed lubricants; most major oil 
companies are happy to perform 
this service. Our program at Sund- 
strand Aviation is based on an En- 
gineering Service report prepared 
by the Socony-Mobil Oil Company. 
The report makes recommendations 
as to the type and frequency of 
lubricants for each machine and at- 
tempts to minimize the number of 
lubricants. 

Lubricants used are coded (A-1, 
B-3, E-4, etc.) which makes it 
simple for the oiler to identify and 
also allows changes in lubricants 
without changes in the system. For 
example lubricant B-2 may be tem- 
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porarily or permanently substituted 
with a new oil, but this need not 
concern the oiler. 

The lubrication points on the 
equipment are stamped with colored 
spots to indicate the frequency of 
lubrication. 








Frequency 


Every four hours 
Daily 

Weekly 

Monthly 
Quarterly 


Color 
Orange 
Yellow 
Green 
Blue 
Violet 


The lubricant (A-1, B-1, etc.) is 
stamped in the color spot, see Fig. 
2. With this identification, the oiler 
easily locates the spot to be oiled, 








Fig. 2. Each piece of equipment in the 
plant is identified by code number, to 
indicate type of lubricant; by color 
to indicate frequency of lubrication. 
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By K. L. BIDDLE, Plant Engineer, 


Sundstrand Aviation, Rockford, Ill. 


and notes lubricant required and 
frequency of oiling. He follows a 
specific route through the plant. 

Each piece of equipment has a 

lubrication card, Fig. 1. The IBM 
department prepares these cards 
monthly and sorts them into groups 
by route and department number. 
On the back of the card is printed 
the description, tag number, bay, 
lube route, and department of the 
machine. As oilers complete the 
lubrication procedures they initial 
the card in the appropriate space. 
At the end of the month the cards 
are collected and sent to IBM 
where they are entered on a fac- 
simile run for posting to the Equip- 
ment Maintenance Record, Fig. 3. 

Quarterly, semi-annual and an- 
nual lube points are serviced on a 
scheduled basis by separate IBM 
lube cards. 

Circulating hydraulic and lubri- 
cation reservoirs are sampled quar- 
terly by sedimentation test. Con- 
tamination present will settle out or 
cloud the sample and, when indi- 
cated, the reservoirs are flushed and 
changed. Formerly the reservoirs 
were changed on a periodic basis 
which meant we often threw away 
good oil and sometimes operated 
with contaminated oils. The reports 
of these tests are posted on the 
Equipment Maintenance Record 
and the lubrication card. End 
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Fig. 1. In addition to its code number, 
each piece of equipment has a lubrica- 
tion card. Closeup shows data which is 
filled in on the front and back of card. 





Fig. 3. Each month information from 
the lubrication cards is placed on the 
Equipment Maintenance Record for a 
record of each machine in the plant. 
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PRE-PLANNING 


for INDUSTRIAL EMERGENCIES 
and DISASTERS 


By JOHN E. LOCKHART, Manager, Plant Engineering, Evendale Plant, General Electric Co. 
JAMES A. DAVIS, Manager, Plant Security, Evendale Plant, General Electric Co. 


Part 2. Setting up the organization . . . Who is 
to be in charge? . . . Survey of possible 
emergencies and inventory of resources 


I N A PREVIOUS article (May, p. 112) it was pointed 
out that almost all managements do, in fact, plan 
for emergencies to some degree, that the extent of this 
planning should be determined by the needs of the 
individual plant or business, and that a national emer- 
gency brought about by enemy attack is perhaps a less 
likely occurrence than fire, hurricane, flood, earthquake, 
or other more confined disasters. We will now proceed 
to discuss planning and organizing for an emergency. 
Once management has decided that some degree of 
emergency planning and/or organization is desirable, 
then someone should be selected to head up and be 
responsible for the initial step—evaluating the danger. 
Evaluation of the dangers to which the plant may 
be exposed requires good judgment (to ensure that 
possible risk is not overemphasized) combined with 
imagination sufficient to ensure that possible sources of 
risk are not overlooked. Any number of organizations 
or individuals will be found to be more than willing 
to advise and assist. Almost all fire insurance under- 
writers have specialists who will be eager to help analyze 
your danger from fire and/or explosion. 
Utility companies in most areas now have engineer- 
ing organizations which will assist plants of any size 
in determining their risk of both internal and external 


Planning 


When the head of the program has been named plan- 
ning can begin. It can be seen at the outset that in 
such planning different responsibilities assume varying 
importance at various times. For instance, while the 
emergency exists, only the job of reducing the emer- 
gency has any importance at all. Once the emergency 
has been overcome, this job gives way to rehabilitation 
in some form, and more or less normal management 
responsibility gradually takes precedence. But, at the 
outset, the big responsibility is that of reducing the 
emergency, and the head man should start his planning 


failure. Most municipal engineers are keeping close 
tab on surface water runoff conditions which contribute 
to flood. Often, nearby industries are aware of particu- 
lar problems or conditions which they are keeping to 
themselves only because we have not asked their advice. 

The manager of the plant engineering function in the 
plant is usually more capable of heading up the emer- 
gency planning program than anyone else for the 
simple reason that he probably now assumes that this 
is part of his job and only needs a little encouragement 
to step out and do a first-class job. 

In smaller organizations the plant engineer may be 
assigned the responsibility, and in larger organizations 
the manager of security or a specialist may be given the 
over-all responsibility where the size and importance 
of the job so require. Even in the very large organiza- 
tions the plant engineering function is an important 
contributor to the emergency planning function. 

But whoever is placed in charge should use normal 
management organization wherever it exists and is 
needed. In some early emergency planning organizations 
there was a tendency to set up a special organization 
structure in complete disregard of the normal human 
tendency for each member of a management team to 
assume that, in emergency, he will be responsible for 
carrying on his regular job to the best of his ability 
and knowledge, and the even more human tendency 
to be somehow not quite cooperative with someone 
who appears to be infringing on his territory of re- 
sponsibility. 


with an examination of the factors which will enable 
him to minimize damage. 

In evaluating the problems presented by possible fire, 
he should consider the probabilities of a fire starting, 
the rapidity with which it might spread, the risk of 
complication by explosion, the risk of a second fire 
occurring before the first is under control, the risk of 
water damage, the risk of water failure, the risk of 
traffic delay or tieup, the risk of communications failure, 
the risk of power failure, the risk of poison gas, and 
many others. 
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In evalvation of other hazards, he should have con- 
sidered the possibility of freezeup, power failure, con- 
tamination by sewage or other waste, failure of valves 
to close, the confusion of personnel, coincident emer- 
gencies such as flood and power failure, and a host of 
others. 

After such evaluation is complete or substantially so, 
for this and all other possible sources of disaster— 
flood, windstorm, lightning, sabotage, enemy attack, for 
instance—the next step is an inventory of resources 
which may be useful in alleviating the various risks or 
rs reducing an emergency. These resources will consist 
of: 


1. Resources On Hand 


a. In the plant—every plant has some in-place emer- 
gency items, whether or not they are at first apparent. 
The common resources such as fire extinguishers, 
stretchers, water reservoirs, etc., should be inventoried, 
reviewed, and repaired or made more accessible if 
necessary. The lesser-known resources such as tools, 
pumps, repair parts, building material, etc., should be 
reviewed and plans made to move to a better location 
if practical. 

Some ingenuity or discussion may turn up most 
unusual resources, such as cartons of toilet tissue which 
have on occasion been used in place of sandbags to 
prevent flooding of a critical basement area. Some re- 
sources, such as the telephone system, should be re- 
viewed to make certain it will not be blocked by either 
incoming or outgoing calls in event of panic; radio- 
controlled fork trucks, or a radio-telephone in a com- 
pany executive’s car may be an unexpected blessing. 

There have been several recent instances of entire 
exchanges and one entire city without telephone service 
due to jamming by numerous calls. In general, most 
plants will be pleasantly surprised at the quantity and 
quality of inplace resources in the plant. 

b. In the community—community resources may be 
divided into three general categories: 

1. Municipal or local-government resources such as 
fire departments, hospitals, ambulances, etc. These may 
be found to be quite adequate or most inadequate, in 


Dangerous aspects of combatting magnesium fires are cov- 
ered. Example: what happens when water hits magnesium. 


June, 1960 


The emergency staff in action as problem is being developed. 
Room is used, normally, as a conference room or classroom. 


which case some discussion with officials or neighbors 
may result in improvement. 

2. Resources in the hands of neighbors such as 
nearby factories, utilities, or military bases. 

3. Commercial services, such as construction con- 
tractors, may be able to supply bulldozers, cribbing, 
cranes, space heaters, tarpaulins, pumps, and other 
such material or equipment which may be useful either 
during or after an emergency. 

It is of the utmost importance to realize that com- 
munity resources may not be available in hurricanes, 
floods, and other localized emergencies. 


2. Resources Needed 


Here is where most emergency plans collapse and 
give up the ghost, for the simple reason that the planner 
becomes so obsessed with what he does not have that 
he either scares his management associates out of sym- 
pathy with the planning, or he spends so much time 
with this that he completely fails to count the blessings 
at hand and make the best of his situation. Again, these 
needed resources may be divided as to in-plant and 
community requirements. 

In-plant requirements may be critical (example: 
additional fire protection) thus requiring immediate 
correction, or they may be less critical, (example: a 
water main tie line or relocation which may be incor- 
porated into a long-range plan or delayed until other- 
wise economically feasible). 

In-plant requirements may also be either expensive 
or inexpensive; a sound approach may be to ask, 
“What would be done with the first thousand dollars? 
The second thousand?” Many planners will be pleas- 
antly surprised at the many improvements they can 
make by slight alteration of or addition to existing 
facilities. On the other hand, care should be taken that 
a real and imminent hazard is not allowed to continue 
because the alleviation is expensive. 

Community resources needed may pose serious prob- 
lems. Better sewers, fire or water mains, more water 
storage capacity, improved bridges, new fire trucks, 
and such municipally supplied items may require well 
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planned, vigorous, and persistent selling campaigns to 
convince the community of their necessity. 

Some community requirements may be met by the 
collection or procurement of special communications 
equipment or other needed items for donation to munic- 
ipal agencies or to local Civil Defense organizations in 
order that they will be available to all who contributed 
to or assisted in the procurement. The possibilities in 


Organization 


The basic problem of organization is to divide the 
entire job into clearly defined areas of responsibility, 
each of which is manageable by one man, and still to 
obtain a coherent and well trained team. No amount 
of equipment or resources can be effective unless a 
substantial portion can be quickly brought to bear to 
alleviate the situation, and sustained for the period of 
time required for complete correction. 

Organization must be established, with responsibility 
and authority clearly defined, for the initial planning, 
the completed planning, the emergency period, and the 
recovery pexiod, at least. Of these, organizations for the 
emergency period is most complex and critical. This 
organization, to be effective, must be completely alerted 
in the first few minutes of an emergency. It must have 
a communications system capable of rapid and accurate 
transmission of information and instructions to and 
from all those involved. It must have some established 
behavior patterns, brought about by training, which 


Primary Functions 


1. Reducing the Emergency 


From the time of the alarm until the plant is no 
longer in danger of further damage, one individual 
should be completely responsible for mustering all 
forces and making all decisions, with counsel where 
advisable and possible, for all action necessary to gain 
control of the situation and eliminate the danger. 

He must be given complete authority to take any rea- 
sonable action to eliminate the danger, with full con- 
fidence that his actions and decisions will later be 
judged in view of the situation during the emergency, 
and not on the basis of later information. In addition, 
however, he should have responsibility for making use 
of the available knowledge, judgment, and skill of all 
associates or other qualified persons. 

For instance, in the absence of any manufacturing 
management, he might have to make a decision as to 
which of two buildings to sacrifice to fire or flood. He 
must not hesitate too long in this decision, but he 
should not unilaterally make such a decision himself if 
the plant superintendent is available for advice. Re- 
sponsibility for a decision to evacuate personnel or 
equipment should also be in this area. The evacuation 
may be either to shelter or outside. It is advisable for 
the emergency chief to cooperate with Civil Defense. 
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these areas are limited only by the imagination, ingenu- 
ity, and energy of the participants in the organization. 

A word might be said here about military resources. 
While the military forces have no funds available to 
finance preparations for emergency, even in defense 
contractor plants, local military establishments can be 
depended upon to lend assistance in community dis- 
asters. Further, they will be glad to advise on emer- 
gency planning, assist in procuring some excellent 
manuals and training aids, and make arrangements for 
key personnel to attend some of their training schools. 


will result in at least semi-automatic reaction to cer- 
tain expected situations and rapid adjustment to un- 
expected developments. And, finally, it must be capable 
of sustained activity until the emergency is overcome. 

An emergency organization can be quite simple if it 
may be assumed that all possible emergencies will be 
limited in scope and completely overcome in a short 
period of time. This situation exists in small plant- 
contained fires, floods, and similar situations. It is only 
as the emergency widens in scope and seriousness that 
the organization must increase in scope and depth to the 
extent required to completely cope with all the new 
situations. 

In considering organization, it is well to first deter- 
mine the job to be done, or the functions which will 
be required to accomplish the desired results. This 
done, the actual organization may well be left as a 
matter of choice for the individual company, depending 
on its size, complexity, or attitude. 


2. Plant Security During Emergency 


This responsibility may or may not rest in the emer- 
gency chief, but, if not, the individual responsible 
should be alerted at the first alarm and should make 
himself available to the emergency chief to evacuate 
personnel, maintain order, control traffic, etc. 

Defense plants always pose the problem that an 
emergency may be a coverup or distraction for sub- 
versive action, in which instance the security chief may 
have a primary responsibility to check the guard on 
vital information or equipment. 

The well-trained security patrolman or plant pro- 
tection patrolman is usually a coolhearted observer 
trained to look for discrepant action, and he may be a 
valuable witness at some later time, or his coolheaded 
interviewing of witnesses may be invaluable later. It is 
important that the security vigilance not be relaxed 
except as may be absolutely necessary for the protec- 
tion of personnel and property in the immediate danger 
area. In some instances the emergency should signal 
a tightening of the guard in many areas. 


3. Maintenance Cooperation 
It is important that a maintenance or construction 
foreman be alerted at the first alarm. In any emergency 
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of more than very short duration, he may be needed 
to get electrical power disconnected, gas shut off, equip- 
ment started or stopped, material moved, barricades 
built, or obstacles removed or reduced. 

This individual usually has immediate access to tools, 
torches, fork trucks, and other needed equipment, and 
he will usually be aware of important and little-known 
shutoff valves or by-pass connections. 

His service, furthermore, may be invaluable in the 
rescue of trapped personnel. This, by the way, became 
a highly developed art in England in World War II and 
some excellent films are available which should be seen 
by all maintenance foremen at least. 


4. Shutdown and Salvage 


Some qualified and responsible manufacturing repre- 
sentative from the endangered area should make him- 
self available to the emergency chief to make certain 
that equipment which apparently must be shut down, 
is shut down without unnecessarily risking damage to 
parts in process or to the equipment itself. This in- 
dividual may also make certain that an inspector’s 
chair is not carried out while the expensive comparator 
or gages are left behind. 

It is also important that his concern for the equip- 
ment, and understandable desire to save everything, 
should not prevent prompt decisions to sacrifice one 
item when this becomes necessary to save a more im- 


Secondary Functions 


If the emergency resulted from some situation which 
has endangered the entire community, in which event an 
immediate rehabilitation or return to normal operating 
responsibility may be impossible, certain other func- 
tions become extremely important. These functions 
should be encompassed in the original organization be- 
cause they may also play an important part in any 
severe disaster, even if entirely plant contained. 


1. Information 


A central source of reliable information is important 
in any emergency. In plant-confined emergencies, the 
individual responsible for information should prepare 
and handle all news releases and interviews. He should 
also carry out the responsibility for accurate informa- 
tion concerning reopening and the reemployment of 
personnel and make sure it is communicated to them 
in understandable terms. 

In community-wide disasters, he retains those re- 
sponsibilities, plus the responsibility for immediately 
obtaining accurate information concerning the commun- 
ity situation and relaying it to employees required to 
protect the plant. 

The understandable concern of employees for the 
safety of their families may seriously impair the effec- 
tiveness of the plan for protecting the plant, if they are 
not assured of reliable and prompt information. Ulti- 
mate effectiveness of the emergency plan may well rest 
upon the success of the information chief in carrying 
out this assignment. 
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portant one. He should accept responsibility for making 
and standing by such decisions. 


5. Office Shutdown and Salvage 

Some qualified individual should be assigned the re- 
sponsibility for removing and/or protecting vital rec- 
ords. This may consist of having the records placed in 
the vault prior to evacuation, or of deciding which are 
to be removed, and to where. It is conceivable that loss 
of information can cost more than the loss of plant. 


6. Rehabilitation 


The above functions are critical during the emergency 
period, and some may retain their importance long 
after the primary emergency is ended. 

For example, security may have to guard exposed 
property until it can be stored or returned; work crews 
may have to put up barricades, knock down dangerous 
walls, pump out pits, clean up floors, restore fire pro- 
tection, power or heat. 

Office salvage chiefs may have to procure new space, 
make arrangements for paying wages and bills, reor- 
ganize files and records. The manufacturing chief may 
have to salvage parts and equipment, preserve and 
store parts, arrange for repairs to equipment. In general, 
operating management can immediately resume control 
if the emergency has been confined to the plant. 


2. Welfare 


In most emergency situations, a welfare chief will 
not be required, and his activity may be limited to 
coffee for firemen, or meals for workmen. In more 
severe or lengthy situations he should be responsible for 
medical aid, food and shelter for workers and possibly 
for their families, and perhaps for later helping them 
in obtaining aid from civic or governmental organiza- 
tions. 

It is possible that separate medical and health re- 
sponsibility may be established in some organizations, 
but, if not, the welfare chief should prepare himself 
to be responsible for first aid to injured, for safe drink- 
ing water supply, and for sanitary facilities, in addition 
to an emergency food supply and for warm and dry 
shelter for those expected to be responsible for the 
plant’s safety. The company doctor, particularly if he 
has had military service, will be able to advise on an 
effective plan of training and preparation. 


3. Financial Status 


If an emergency situation becomes disastrous, it is 
important that the company’s financial condition be 
preserved. The financial chief should be responsible for 
immediately establishing financial control and advice 
to the emergency chief, the welfare chief, and whoever 
may be designated the rehabilitation chief. 

Advice should encompass authorization to expend 
funds for material, labor, and service during the emer- 
gency period and the early rehabilitation period. Such 
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advice may prevent overly large expenditures or com- 
mitments which could not be paid later, or too small 
expenditures which would result in secondary damage 
or ill will of employees. 

Control should consist of establishing paperwork 
and audits which will ensure substantiation of costs and 
prevent overcharges or fraudulent charges. A good 
finance chief can do much to give the emergency chief 
confidence to proceed to save property and prevent 
secondary loss, while at the same time keeping an eye 
open for the unscrupulous supplier or for the forgotten 
commitment which may be costing money every minute. 


4. Legal Problems 


While usually overlooked in planning organization, 
having a legal counsel on the spot to question witnesses 
or advise those being questioned, may well be worth- 
while. At the very least, counsel should devote a few 
hours at training sessions to implied contracts, in- 
surance problems, liability resulting from volunteer ac- 
tion, ratification of an employee’s act by the employer’s 
act or failure to act, and implied responsibility asso- 
ciated with certain actions. 


5. Mutual Aid 


While the foregoing discussion concerns functions 
which are entirely internal, the organization of resources 
in the hands of nearby neighbors may be worthwhile 
cataloging. However, those resources may well be 
worthless unless properly organized prior to an emer- 
gency. Failure to so organize will result in hesitancy 
and lack of effective action. The mutual aid organiza- 
tion would encompass an inventory of resources made 
available by each participant, and agreement to act 
in assistance of each other subject to such conditions 
as may be dictated by the particular circumstances. 
There also should be a specific notification system, and 
a thorough understanding by all the emergency chiefs 
of all participants as to the extent which he shall en- 
danger his own company’s equipment and personnel in 
support of another participant. 


6. Civil Defense 


Some otherwise enlightened leaders, in company 
with the vast majority of population, are still reluctant 


Training 


Once the plant has established an organization, it is 
necessary that planning and training schedules be estab- 
lished. This need not be a complicated operation. In 
some plants an adequate training program may consist, 
as a minimum, of a group discussion every three months 
in which the members of the organization pose problems 
to each other and discuss possible solutions. 

While demonstration, execution, and repetition make 
the most significant contributions to learning and to 
automatic reactions, men will solve a problem pre- 
viously discussed. In other plants, particularly critical 
defense plants or unusually hazardous operations, ex- 
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to face up realistically to the danger of enemy attack 
on our country, and the utterly fantastic result of a 
possible massive attack by nuclear weapons. 

Further, Civil Defense organizations can usually use 
the effective assistance of plant organizations in their 
planning for a national disaster. Many employers today 
do recognize their responsibility to assist in preparations 
for enemy attack and have assigned personnel to partici- 
pate in Civil Defense activities. 

In some instances these sincere efforts to accept 
responsibility have been impaired by apparent ineffec- 
tiveness of the local Civil Defense organization or 
leadership, or by the fact that there is sincere disagree- 
ment among the best authorities as to the real effective- 
ness of Civil Defense planning. 

However, negative attitudes seldom are fruitful, and 
being negative about Civil Defense planning may well 
be the worst mistake one can make in his lifetime. We 
wish only to point out some pertinent items on which 
there is general agreement, in view of present knowl- 
edge, concerning conditions after a massive attack: 

1. There is still general lack of comprehension, even 
among the well informed, of the danger of radioactive 
fallout. In a recent Civil Defense exercise, in which the 
writers participated, there was much concern over the 
deployment of fire fighting equipment when fallout 
would make fire fighting in many areas hazardous. At 
the same time, there was almost complete lack of 
realization that surface water in lakes and ponds might 
be contaminated with fallout to the point of causing 
serious illness. 

2. Gasoline, food, medicine, and clothing will be 
irreplaceable and most essential to conserve. 

3. Our monetary system will be completely useless. 

4. Any semblance of local community government 
may not be effective for two weeks, state government 
for four weeks or more, and national government for 
perhaps six weeks or more. 

5. The resources of industrial plants will be of the 
utmost importance to the welfare of the community. 
Plant wells may be the only safe source of water, elec- 
tricity can be supplied, and plant stocks of hardware 
and supplies may be usurped for public use. 

Planning for a national emergency probably, at 
times, appears hopeless even to the most optimistic, 
but our traditional ingenuity will reduce the impact 
when there is general realization of the problems in- 
volved. 


tensive training consisting of emergency staff exercises, 
coordinated exercises with Civil Defense and the Armed 
Services, evacuation drills, volunteer fire squad training, 
may be desirable or even necessary . 

Many managements have been scared into inaction 
by overemphasis of the cost for organization, equip- 
ment, and training. It is perhaps advisable to commence 
with a minimal program, developing and expanding it 
as Management recognition and confidence is increased. 

In the final article of this series, some actual experi- 
ences of an emergency organization in formation and 
in action will be discussed. End, Part Il 
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IS 
YOUR 


PLANT 


PROTECTED 
IF LIGHTNING STRIKES? 


ORE PLANT PROPERTY and 

workers are being exposed to 

the danger of lightning-caused fire 
and destruction than ever before. 

The reason for this is the great 
national movement of industrial 
plants (along with homes and shop- 
ping facilities) away from the larger 
cities to “Suburbia” and outlying 
country areas—the “danger spots” 
where lightning causes 37 per cent 
of all fires. 

Effective lightning protection 
requires a highly specialized 
knowledge of the erratic nature of 
lightning in relation to the design, 
installation and choice of proper ma- 
terials. A faulty system can be dan- 
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If not, here are recommendations for installing 
protective equipment on industrial structures 


gerous. Geographic location, soil 
and other side conditions and the 
nature of the building, must be con- 
sidered in providing complete light- 
ning protection. 

For instance, special and separate 
rules apply for structures under 75 
ft in height and structures over 75 ft 
in height, buildings of structural steel 
construction, metal bodies of ex- 
tended form which include bodies of 
conductance (subject to direct light- 
ning discharges), and bodies of 
inductance (subject to induced 
charges), and other variables. All 
these pose problems for the plant 
engineer. 

Metal bodies of conductance are 


items that are permanently fixed to 
a building like high eave troughs 
(above second floor), metal roofing, 


Ne" 100 FT MAX. SPACING 
FOR GROUNDS 


Fig. 1. One-story building: Arrange 
terminals at 20-ft intervals around per- 
imeter. Other roof terminals on this 
building should not be over 50 ft apart. 
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Fig. 2. Steel building: Steel framing in 
tall buildings should be connected to 
air terminals. This type of structure 
requires special lightning protection. 


ridge rolls, valleys, cornices, ventila- 
tors, guy and supporting wires. 
These are subject to direct lightning 
strikes. 

Metal bodies of inductance on 
the exterior are door tracks, storage 
tanks, low eave troughs (below sec- 
ond floor level) and downspouts. 

Metal bodies of inductance on the 
interior could be free standing large 
items such as a printing press or 
heavy machinery. These are liable, 
at times, to electrify in opposite 
potential to that of the ground or 
the grounded lightning conductor. 
Such metals in close position (six 
feet or less) to the lightning con- 
ductor may cause an induced spark 
across the intervening gap. Such 
metals of inductance should be con- 
nected to the lightning conductor 
system. 

In an established area, the Light- 
ning Protection Institute explains, 
there are many existing tall build- 
ings, smokestacks and the like that 
are protected by lightning rods, con- 
ductors and grounds. These tall 
structures afford some degree of 
protection to nearby buildings—al- 
though this protection is not absolute 
due to lightning’s erratic ability to 
strike anywhere at any time during 
a storm. 

It is only fair to point out that 
lightning is no respector of principles 
or theories as lightning in numerous 
instances has been known to dip 
down between two higher structures, 
leaving its damaging effects on some 
smaller building. 

Locating a new plant in a hitherto 
undeveloped area exposes a valu- 


124 

















Fig. 3. Building over 75 ft high: Terminal and grounding rules same as smaller 
buildings. But, air terminals are larger, solid not tubular; conductors heavier. 


able building, equipment and em- 
ployees to greatly increased lightning 
danger. In such areas, lightning 
causes more than a third of all fires, 
much other damage, and strikes with 
the frequency of 40 strokes per 
square mile per year. 


Why “Custom-Tailoring”? 


In calling for a greater aware- 
ness of the need for “custom tail- 
ored” industrial lightning protection 
systems, the Institute made these six 
points: 

1. The strong trend to location 
of new plants in exposed areas is a 
significant factor in an increase in 
annual U.S. lightning losses from 
$100,000,000 three years ago to an 
estimated $130,000,000 or more 
this year. 

2. Increased use of one-story de- 
sign spreads plant buildings over a 
greater area. The rule regarding a 
tall building’s greater vulnerability 
to lightning strikes does not apply, 
because it is only comparative. The 
one-story structure now becomes the 
tallest object in the area, and the 
prime target. Its vulnerability is in- 
creased by its greater area coverage. 


3. Today’s plants house more ex- 
pensive machinery, especially elec- 
trically-powered. Therefore, light- 
ning’s destructive danger—that of 
ruin or damage of equipment—is 
increased. 

4. A combination of such items 
as cupolas, vents, stacks and other 
metallic objects protruding from the 
roof, plus a large area of concrete 
flooring in direct contact with the 
earth, makes the building more vul- 
nerable to strikes and damage. 

5. Today’s increased dollar value 
in plant and equipment, plus the in- 
calculable value of human life, 
makes protection against lightning 
imperative. The same reasons make 
continuous plant operation more im- 
portant, without time losses, while 
damage is repaired. 

6. There is a great freedom of 
expression in the design and engi- 
neering of today’s plants. This makes 
it necessary to “custom tailor” light- 
ning protection systems to a greater 
degree. 

The primary function of a light- 
ning rod system is to provide a path 
of travel through which a lightning 
discharge may enter or leave the 
earth without damaging the building. 

Its secondary function is to pre- 
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vent lightning from striking by a:- 
lowing the “electrostatic” field in the 
earth to flow through the system and 
dissipate harmlessly off the air ter- 
minal points. 

This travel is between positive 
electrical charges which accumulate 
in the earth under storm conditions, 
and negative charges in the clouds 
above. 

When the attraction between the 
two opposite charges becomes strong 
enough, they leap across the gap 
of non-conducting air between. The 
result is a gigantic electric spark 
containing millions of volts and of- 
ten terrific amperage—from 1,000 
to 340,000 amp. 

This is the power that can destroy 
major buildings—either by a fire 
started by low-voltage, high-amper- 
age “hot” lightning; or by an air- 
gas explosion of high-voltage, low- 
amperage “cold” lightning. 


How To Protect Building 


Adding to lightning’s complexity 
and awesomeness is the fact that 
the bolt can travel either up or 
down, and its unpredictable ability 
to strike the building at almost any 
point. It is never certain where the 
positive ground charges may ac- 
cumulate in the building or what 
path the bolt may travel when the 
strike or meeting of opposite charges 
occurs. 

Whichever way lighting strikes, 
however, it is rendered 99 per cent 
safe through the installation of a 
properly designed, complete light- 
ning protection system. It is because 
of the variations in building sizes, 
shapes, construction materials, and 
exterior and interior equipment that 
this “proper design” of a protection 
system must depend on experienced 
engineering. Be sure that the sys- 
tem you plan, or any system you 
buy: (1) is installed by a reliable, 
expert party; (2) consists of U.L. 
labeled cables, terminals, and parts, 
and (3) carries the “Master Label” 
plate of Underwriters’ Laboratories, 
Inc., wherever practicable. 

Specific rules govern the installa- 





Fig. 4. Metal roof and/or sided struc- 
ture: Lightning conductor system 
should be the same as for a building 
which does not have a metal covering. 
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tion of rods, conductors, groundings 
and special connections for different 
types of buildings, and further in- 
terpretation depends on the specific 
building. Here are four examples il- 
lustrating typical installation situa- 
tions on industrial structures: 


One-story plant (75 ft in height or 
lower) with flat or low-slope roof: 
As shown in Fig. 1, this building 
has air terminals or rods at intervals 
not exceeding 20 ft around the peri- 
meter. In addition, it has terminals 
at central points of the roof—placed 
not over 50 ft apart, all in right 
angle directions from each other. 

All roof projections are protected 
by tie-in with the complete system. 
Chimneys should be protected with 
air terminals anchored directly to 
the masonry, so that no outside 
corner of a chimney is more than 
two feet from a terminal. A lead- 
coated metal band may be used to 
anchor the rods if this is more 
practicable than direct fastening to 
masonry. 

The perimeter rods are placed 
within two feet of roof edges, and 
must not be more than that distance 
from ends of ridges, corners, or 
edges of dormer roofs. 

Terminals should project upward 
at least 10 in., but not more than 
36 in. If solid copper, they are at 
least % in. in diameter, and if 


solid aluminum, the diameter is at 
least 2 in. Tubular copper or alumi- 
num rods must be at least % in. in 
diameter, and of 20-gage thickness. 

Copper cable conductors in this 
installation must weigh at least 187.5 
lb per 1000 ft of conductor, and indi- 
vidual wires of the twisted cable 
must be at least 17 gage. If alumi- 
num is used, weight must be 95 Ib. 
for the same length, and individual 
wires not less than 14 gage. 

There are several rules governing 
installation of the conductors de- 
pending on design of the building. 
Standard rules call for bends with 
angles not less than 90 degrees and 
radius not less than eight inches; 
support of conductors at least every 
three feet when coursed through the 
air; with maintenance of a _ hori- 
zontal or downward course, free 
from (V or U) pockets. 


Grounding Recommendations 


Grounds are spaced within 100 ft 
of each other, and any prominent 
projection of the building has at 
least an additional down conductor. 
Irregular shaped buildings may re- 
quire more than the standard num- 
ber of down conductors and grounds. 

In good soil, ground rods must be 
sunk at least 10 ft deep. Rocky or 
sandy soil will call for special ground 
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Fig. 5. To protect a number of build- 
ings within a given area, the lightning 
mast method may be used. Mast will 
shield area one to two times its height. 








vidual case. Every other steel 
column is grounded at the footing. 
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LIGHTNING MAST 


CONE OF 
PROTECTION 


Metal roofed and sided structures: 

Metal roofing, siding, and fram- 
ing, even if grounded, does not pro- 
vide lightning protection in itself be- 
cause lightning can tear through 
metal even % in. thick, causing fire 
and damage anywhere within the 
building. 

Figure 4 shows how a metal 
roofed and/or sided structure can 
be completely protected against 
lightning loss or damage. 
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IF LIGHTNING STRIKES 


installations designed according to 
the amount of electrical resistance. 
Depth and condition of top soil, 
moisture content and other factors 
are taken into consideration and 
computed in a properly designed 
grounding. 


Structures more than 75 ft high: 

This installation, shown in Fig. 3, 
follows the general principles used 
for smaller buildings; terminal and 
ground spacings, conductor and soil 
grounding rules remain the same. 
But air terminals are larger—at 
least % in. for copper or bronze 
and % in. for aluminum—and they 
must be of solid construction, never 
tubular. 

Conductors, too, are heavier. 
Standard copper conductors must 
weigh not less than 375 Ib per 
1000 fi, with individual wires of not 
less than No. 15 awe. If aluminum, 
conductors must be of cable with 
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individual wires at least No. 13 
AWG., having a circular mil area of 
at least 180,000. 


Structural steel buildings: 

Fig. 2 shows how the steel 
framework of skyscrapers and other 
buildings can be utilized as the main 
conductor of the lightning protec- 
tion system. But there must be a 
certain amount of steel framing, ac- 
cording to design, and the framing 
must be connected to the special air 
terminals designed into the over-all 
system. 

This type of installation is highly 
specialized, and calls for engineering 
assistance in setting up a lightning 
protection system. 

Bonding of terminals—which 
may be of special design—can be 
made directly to the steel in the ap- 
proved manner, or a conductor 
“harness” may be bonded to the 
steel, again depending on the indi- 


Underwriters’ Laboratories, Inc. 
“Master Label”* requirements state 
that “metal roofing and siding, eave 
troughs, downspouts, or other parts 
subject to displacement, are not ac- 
ceptable as substituted parts of the 
lightning protection system. The 
lightning conductor system shall be 
applied to the roof or metal-sided 
building in like manner as on build- 
ings without metal coverings. Con- 
nections to such metals (as metals 
of inductance) shall be made when 
within six (6) feet of lightning con- 
ductor.” 

In instances where it is feasible 
to protect a number of buildings 
within a given area, the lightning 
mast, or series of such masts, is 
erected. Such instances would in- 
clude gas and oil tank storage areas, 
where it is economical to protect 
tanks within a spreading area. 

Figure 5 shows how the lightning 
mast “cone of protection” can shield 
buildings within such an area. 
Height of mast depends upon area 
to be protected. The “cone of pro- 
tection” theory holds that such an 
object or mast will shield an area 
within a radius of one to two times 
the height of the object. Again, this 
type of installation calls for special 
engineering assistance. End 


* For more information about the “Master 
Label” requirements, write to the Lightning 
Protection Institute, 53 West Jackson Blvd., 
Chicago 4, Illinois, for the free booklet 
“Lightning Facts and Figures.” 
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POWER 
DISTRIBUTION 


By ROBERT A. ZIMMERMAN 
Distribution Engineer, 
Westinghouse Electric Corp., 
East Pittsburgh, Pa. 


Part Ill 


S INCE LENGTH of the secondary 

loop (which is in essence an ex- 
tended bus) is considerably longer 
than the buses used with the usual 
radial systems, the probability of 
faults on it is greater. It therefore 
becomes necessary to protect the 
system against faults on this bus or 
loop so that a fault on it will be 
automatically disconnected without 
interrupting service. 

To accomplish this, the second- 
ary loop should consist of a mini- 
mum of two three-phase circuits in 
parallel. These separate circuits 
should be bussed at each point 
where power is supplied to the loop 
through a transformer and at each 
point where a radial load circuit is 
served from the loop. Each indi- 
vidual loop circuit should be con- 
nected to these bus points through 
limiters. 


Limiters Protect Cable 


A limiter is a device for discon- 
necting a faulted cable from a dis- 
tribution system and for protecting 
the unfaulted portions of that cable 
against serious thermal damage. 
This is accomplished by means of 
a circuit-opening member which is 
heated and destroyed by the current 
passing through it. 

The fusible circuit-opening mem- 
ber is completely enclosed so that 
there is no visible flame or smoke 
when the limiter operates. Limiters 
for plant networks are suitable for 
use on circuits of 600 volts and 
below and have an interrupting 
ratings of 50,000 amperes. 

Limiters are designed for use 
with various sizes of cable and are 
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rated in cable size. The largest lim- 
iter is the 600-MCM limiter for use 
with 600-MCM cable. The mini- 
mum fusing current of a limiter is 
about three to three and one-half 
times the National Electrical Code 
rating of the cable with which it is 
designed to be used. 

This value of fusing current is 
necessary to insure positive selec- 
tivity among the limiters in the sec- 
ondary loop. If limiters having ap- 
preciably lower values of fusing 
current were used, those on both 
the good conductors and the faulted 
conductor would function on the 
minimum definite time portion of 
their time-current curves for high 
fault currents. This means that not 
only the limiters in the faulted loop 
conductor, but a number of those 
in the good conductors, would blow 
almost instantly and in some cases 
cause unnecessary interruptions of 
service to some loads. 

In addition to preventing unnec- 
essary limiter blowings, the high 
fusing current value of limiters also 
has the advantage of keeping the 
normal temperature of the limiter 
terminals relatively low so that its 
associated cable can safely carry 
its full rating. 

With the ring bus or secondary 
loop designed as described above, 
and with adequate current-carrying 
capacity, satisfactory protection of 
the loop is obtained. If loads are 
to be supplied from the secondary 
loop at points other than those at 
which the network transformers are 
connected to the loop, the current 
rating of the loop should be equal 
to the full load current of one of 
the transformers supplying the loop. 

The current rating of the loop can 
be safely reduced to 67 per cent of 
the above value if loads are sup- 


SPOT NETWORK 
SYSTEMS, LIMITERS 
AND PROTECTORS 


plied from the loop only at trans- 
former locations. If more than a 
single kva rating of network trans- 
former is used, the current rating 
of the loop should be based on the 
fulload current of the largest net- 
work transformer connected to the 
loop. 

When loads are served from the 
loop at points other than trans- 
former locations, thus necessitating 
the use of a 100 per cent capacity 
loop, the maximum amount of load 
which should be supplied from the 
loop between any two adjacent 
transformers should not exceed the 
full Joad rating of the larger of the 
two transformers. 

To obtain satisfactory selectivity 
between limiters under all fault con- 
ditions, a minimum of two similar 
single-conductor cables per phase 
should be used in the secondary 
loop. The size and number of con- 
ductors used in any case should be 
selected to give the lowest installed 
loop cost. However, the conductors 
used should not be larger than 
about 600-MCM cable. 


Secondary Loops 


Loads are served from the sec- 
ondary loops at conveniently located 
load buses over relatively short ra- 
dial circuits. These load circuits are 
taken off the load buses through 
air circuit breakers. The breakers 
should provide adequate overload 
protection for their associated cir- 
cuits and should be capable of in- 
terrupting the fault current available 
at that point on the system. The 
average interrupting duty on the 
load breakers in a network system 
will often be higher than the duty 
on the load breakers in a radial sys; 
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tem having the same connected 
transformer capacity. 

The optimum size and number of 
primary feeders can be used in 
the secondary network system be- 
cause the loss of any primary feeder 
and its associated transformers does 
not result in the loss of any load. In 
spite of the spare capacity required 
in primary feeders, this will often 
result in a saving in primary feeder 
and switchgear cost when compared 
with a radial system. This is due to 
the fact that in many radial systems, 
more and smaller feeders are often 
used in order to keep down the ex- 
tent of the outage when a primary 
feeder fault occurs. 

When a fault occurs on a pri- 
mary feeder or in a transformer, 
the fault is isolated from the sys- 
tem through the automatic tripping 
of the primary feeder circuit breaker 
and all of the network protectors 
associated with that feeder circuit. 
This operation does not interrupt 
service to any loads. When the nec- 
essary repairs have been made, the 
system is restored to normal op- 
erating conditions by closing the 
feeder circuit breaker. When the 
feeder is re-energized, all network 
protectors associated with that 
feeder will automatically close if 
power will flow from the trans- 
former to the secondary loop when 
they do close. 


Spot Network Systems 


A simple network system some- 
times takes a form commonly known 
as a spot-network system. With this 
system, emergency capacity to pre- 
vent a service interruption when 
a primary feeder or tranformer fault 
occurs is provided by making a 
spare primary cable and trans- 
former available at each load center 
instead of tying the load areas to- 
gether by a secondary loop, as in 
the usual simple network. 

The spot-network system re- 
sembles the secondary-selective ra- 
dial system in that each load area 
is supplied over two or more pri- 
mary feeders through two or more 
transformers. In this system, the 
transformers are connected through 
protectors to a single load bus. 

Since the transformers at each 
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load bus operate in parallel, a pri- 
mary feeder or transformer fault 
does not cause any service interrup- 
tion. The transformers supplying 
each load bus will normally carry 
equal loads, whereas equal loading 
of the two transformers supplying 
a load center in the secondary-se- 
lective radial system is difficult to 
obtain. 

The interrupting duty imposed 
on the load circuit breakers will 
be greater with the simple spot-net- 
work system than with the second- 
ary-selective radial system. 

Spot-network systems are more 
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economical than the other forms 
of network systems for plants where 
there are heavy concentrations of 
load covering small areas, with con- 
siderable distance between these 
concentrations and very little load 
in the areas between them. The chief 
disadvantage of spot-network sys- 
tems is that they are not nearly so 
flexible for growing and shifting 
loads as are the other forms of net- 
work systems. Spot-network sys- 
tems are used where a high degree 
of service continuity is required, 
flexibility is of minor importance, 
and their cost is less than the net- 
work systems using a secondary 
loop. 

The simple spot-network system 
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_Fig. 11. Transformers in primary-selective network system equipped 
primary selector switch. Two primary feeders run to each transformer. 
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is most economical where three or 
more primary feeders are required. 
This is because supplying each load 
bus through three or more trans- 
formers greatly reduces the spare 
cable and transformer capacity that 
is required. 

The primary-selective network is 
the most generally applicable and 
widely used form of industrial sec- 
ondary network systems. It is sim- 
ilar in principle to the simple net- 
work system, offers almost all of its 
advantages, and is the lowest cost 
network system for plants or load 
areas requiring only two or three 
primary feeders. 

Saving in first cost when com- 
pared with the simple network sys- 
tem is accomplished by using the 
principle of duplicate or alternate 
feed to each transformer, as with 
the primary-selective radial system. 
This practically eliminates the ne- 
cessity for spare transformer ca- 
pacity and reduces the interrupting 
duty imposed on the load circuit 
breakers, but does not reduce the 
amount of spare primary feeder ca- 
pacity required. 

Transformers in the primary-se- 
lective network system are equipped 
with a primary-selector switch. Two 
primary feeders are run to each 
transformer, Fig. 11. In a plant re- 
quiring two primary feeders, each 
feeder must be capable of supplying 
the entire load. 

Each transformer is connected to 
a load bus through a network pro- 
tector. The radial circuits serving 
the loads are connected to the load 
bus through circuit breakers. A sec- 
ondary loop, such as is used in the 
banked-secondary radial and the 
simple network systems, connects 
each load bus to the two adjacent 
load buses. One half of the network 
transformers are normally connected 
to each primary feeder. 

A primary feeder fault causes the 
faulty feeder and its transformers 
to be disconnected from the sys- 
tem by the automatic operation of 
the primary feeder breaker and as- 
sociated network protectors. The 
entire plant load is then carried 
over the remaining primary feeder 


and one half of the network trans- 
formers. 

The transformers associated with 
the faulty feeder can be connected 
to the good feeder by manually op- 
erating their selector switches. This 
relieves the overload on the trans- 
formers normally associated with the 
good feeder. 


Clearing a Fault 


A transformer fault is isolated 
from the system by the automatic 
operation of the primary feeder 
breaker and the network protectors 
associated with the primary feeder. 
The defective transformer can be 
disconnected from the primary feed- 
er by opening its selector switch. 
The feeder and its good transform- 
ers can be immediately returned to 
service. A primary feeder or trans- 
former fault will not cause any in- 
terruption of service to the load. 

Cost of the primary-selective net- 
work system compares very favor- 
ably with that of the secondary- 
selective radial system. In buildings 
where the load is quite uniform and 
there is little diversity among load 
centers, the secondary-selective ra- 
dial system usually will be lower 
in initial investment than the net- 
work system. However in plants 
where the load is non-uniform and 
there is appreciable diversity among 
load centers, the primary-selective 
network system often will be lower 
in first cost than the secondary-se- 
lective radial system. 

It is common practice to supply 


127 


the radial circuits only from the load 
buses to which the network trans- 
formers are connected. At times a 
reduction in system cost can be 
made by serving loads from the 
loop at points between transform- 
ers. When this is done, the loop 
cables should preferably be paral- 
lelled and the loads taken off through 
load bus units. 

Each load bus unit should be sim- 
ilar to those used where network 
transformers connect to the loop, 
and consist of a load bus, two 
limiter buses with load-break 
switches and limiters, and load cir- 
cuit breakers. Connecting loads to 
the secondary loop in this manner 
reduces the average length of the 
secondary load circuits. 

By tapping all loads from the 
secondary loop at the nearest point, 
the amount of secondary load circuit 
conductors can be reduced to a 
minimum. This cannot be done 
practically when using a cable sec- 
ondary loop if limiters are installed 
in the loop conductors at each load 
take-off point. Such a form of net- 
work system is practical, however, 
if two or more parallel runs of plug- 
in bus duct are used for the sec- 
ondary loop. 

In this system, the transformers 
connect to a bus through network 
protectors, Fig. 11, except that there 
usually will be no load circuit 
breakers in the bus units. All loads 
usually are supplied through the 
load-break switches to the limiter 
buses and then through the limiters 


(Continued on poge 275) 











ee ee 


recom 


ell 





























Fig. 12. Two transformers are used in 
each load center in the primary-selec- 
tive spot-network system. Primary se- 
lector switch is arranged for connec- 
tion to either of two primary feeders. 
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' Fig. 1. Left: First stage of construc- 


tion was furring out of the building 
wall with metal lath and plaster and 


’ placement of acoustical fiber glass be- 


tween strips of wood furring. Note 
exhaust hoods for removal of heat. 





Fig. 2. Below: Another view of room 
with perforated hardboard sections in 


| place. Note cable channel at bottom of 


wall. The hardboard over the channel 


» is removable, thus permitting easy ac- 


| cess to the power cables for servicing. 


COMPUTER ROOM CONSTRUCTION 


A Plant Engineering 





Plant engineering department kept 
construction costs down because of 
site selection and wall construction 


By W. C. WALLIN, Chief, Plant Engineering Department, Western Electric Company, Winston-Salem, N. C. 


[% CERTAIN respects, an elec- 

tronic digital computer is like a 
new baby. The arrival of both re- 
quires quite a bit of advance plan- 
ning—and some physical changes in 
the house. 

With a new baby, for example 
there’s the problem of the nursery. 
Which room or corner is best for 
baby’s needs? In answering, you'll 
have to consider cleanliness, sound 
levels, room temperature, air flow 
and space for movement between 
“auxiliary equipment.” 

These same criteria apply to the 
physical installation of an electronic 
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computer. Construction of computer 
facilities requires careful thought 
regarding sound levels, temperature 
and humidity control, and accessi- 
bility to electrical power. 


Room Was Plant-Engineered 


Recently, a computer room was 
completed by the plant engineering 
department of Western Electric’s 
Lexington Road plant in Winston- 
Salem. The room was built to house 
a new IBM 650 electronic data 
processing system to be installed 


for use by the North Carolina Lab- 
oratory of Bell Telephone Labora- 
tories. Many features of the com- 
puter room construction are worthy 
of note. 

For one thing, the installation 
was planned and carried out by the 
plant engineering department at a 
cost well below the average for 
similar computer rooms. Yet, even 
with the cost savings, the general 
efficiency of the room is well above 
average. 

Secondly, the noise level both in- 
side and immediately outside of the 
computer room has been kept to 
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Fig. 3. Closeup of wall construction 
shows the space between acoustical 
material and hardboard exterior wall. 
Space helps increase sound dissipation. 


an absolute minimum. A number 
of factors are responsible for this 
noise reduction—and primary among 
them is the material and tolerances 
used in construction of the wall sec- 
tions. 

Finally, unlike most flush-floor 
computer rooms, the connecting 
cables in the data processing center 
are completely hidden. Through a 
unique wall cable channel we have 
been able to provide immediate ac- 
cessibility to the power supply with- 
out the discomfort of exposed floor 
cables. 

Total construction cost of the 
computer room was approximately 
$10,500—with about $7200 of this 
amount going into air conditioning 
and duct work. The difference, used 
for soundproofing, acoustical treat- 
ment, cable channel and electrical 
wiring— indicates that efficiency and 
cost do not necessarily go up to- 
gether. 


Three Steps Followed 


As far as the plant engineering 
department is concerned with com- 
puters, our function is solely that 
of planning and supervising the con- 
struction of the physical facilities. 
In other words, once we get a re- 
quest from an operating organiza- 
tion for “X amount of floor space 
to accommodate Y pieces of equip- 
ment,” we (1) find the space, (2) 
design the area to fit the needs of 
the equipment and group, and (3) 
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award the contracts and supervise 
construction until the area has 
reached its final form. 

In carrying out these functions 
for construction of the computer 
room, our first problem was finding 
floor space suitable to the needs of 
the installation. The area we utilized 
finally, a ground floor section of the 
plant, was ideal from a number of 
standpoints : 

First, the ground floor site re- 
duced the problem of vibration— 
and, thus, helped to cut down the 
noise level. 

Second, absence of windows in 
the area we selected meant a re- 
duction in the over-all construction 
problem. 

Third, the site offered the op- 
portunity for consolidation of the 
computer room and its necessary 
clerical and supervisory personnel. 
That is, we wanted to keep the 
facilities as compact as possible for 
the most efficient utilization of the 
equipment. 

In other words, site selection was 
based on the factors of space con- 
solidation and utilization of certain 
physical characteristics. The result 
was elimination or simplification of 
a number of problems involved in 
the design of the room. 


We Compared—Then Designed 


With the site selected, our next 
job was the actual design of the 
room. To get an idea of what might 
be needed, we visited other com- 
puter installations and observed the 
various methods used for sound re- 
duction and cable laying. But we 
had no idea of duplicating these in- 
stallations point-by-point. Our pri- 
mary job in visiting these computer 
rooms was to see where we could 
make improvements in our own 
data processing center. 

We decided against the standard 
method of raising the computer 
room floor in order to provide 
underground channels for the cables. 
This technique, we felt, would cut 


down the space available in the 
computer room and create an awk- 
ward stepup and stepdown situa- 
tion for those using the installation. 
Furthermore, by raising the floor 
we would lose the advantage of us- 
ing the building’s firm foundation, 
as well as cutting into the over-all 
space available for the room. 


Unusual Acoustical Treatment 


Plans drawn up by the plant en- 
gineering department called for a 
room 37 ft long by 17 ft, 4 in. wide. 
The entire wall and ceiling area of 
this room is designed for acoustical 
treatment. 

The actual acoustical treatment 
is somewhat of an innovation in 
computer room construction. We 
looked at the usual metal wall treat- 
ments and found this method to be 
expensive. We felt we could ac- 
complish the same end results at far 
less cost. 

Actual construction of the walls 
in the room involved a three-layer 
operation. First, the foundation wall 
of the building was furred out with 
metal lath and plastered. 

Second, two-inch blankets of 
acoustical fiber glass were placed 
between two-by-four inch strips of 
wood furring. Horizontal strips were 
placed over the vertical strips so as 
to provide a %-in. space between the 
acoustical material and the final 
exterior covering. 

Finally, a 3/16th-in. perforated 
hardboard paneling, manufactured 
by the Erdle Perforating Company, 








Fig. 4. Right, above: View of wall 
channel showing straight run of cable. 


Fig. 5. Right: View of corner channel 
showing a curved section of the cable. 
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Fig. 7. Right: With equipment in 
place, the computer room has a bright, 
clean appearance. The only further 
addition was the placement of canvas 
flaps between the exhaust hoods and 
the data processing and power units. 


Rochester, N. Y., was nailed to the 
wood furring to provide the visible 
wall of the computer room. 

From the standpoint of sound 
treatment, a number of features 
have helped considerably to cut 
down noise levels. For example, the 
hardboard selected has many more 
perforations per square foot than 
most other brands on the market. 
This factor, we feel, provides greater 
absorption area for sound. 

Another important factor is the 
%-in. air space between the per- 
forated panelling and the glass in- 
sulation. Sound dissipation is greater 
under these conditions than it would 
be if the exterior wall were flush 
against the interior glass blanket 
insulation. 

In addition, we feel that use of 
wood furring throughout the con- 
struction, rather than metal strips, 
is just one more contributing factor 
to the low sound level effected by 
the room. 

As far as the cable channel is 
concerned, this device is an integral 
part of the room’s construction. In 
our installation a six-inch steel chan- 
nel was placed horizontally in the 
wall about six inches above the level 
of the floor. The connecting cable, 
which runs between the IBM 655 
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Fig. 6. Left: Here is how the room 


looked before 


power supply and the IBM 533 read 
punch unit, was placed in the chan- 
nel and covered with sections of 
the hardboard panelling. The panel- 
ling, however, is simply screwed 
over the channel so as to provide 
easy access if necessary. 

This, in effect, is the extent of 
the “variables” involved in our 
computer room construction. Al- 
though it is difficult to measure pre- 
cisely the results of our special 
treatment, one indication is the com- 
fort of computer room personnel. 
Those who have worked in other 
data processing centers report that 
general efficiency of the room is far 
above anything they’ve previously 
experienced. 

As to the room “constants” of 
power supply and air conditioning, 
they were planned, too, for maxi- 
mum operating efficiency. Two types 
of electrical power are provided, a 
100 amp, three phase, 60 cycle, 208 
volt power supply fused for 60 amp, 
for the IBM 650 and its components, 
and 115 volt, single phase, 60 cycle 


installing equipment. 


electrical power for the IBM 407 
accounting machine, card punch 
and verifier. 

Careful temperature and humid- 
ity control is maintained through a 
7%-ton air-conditioning unit which 
keeps a reading of 75 F, plus or 
minus two degrees, and relative hu- 
midity at 50 per cent, plus or minus 
5 per cent. In addition, a humidity 
and temperature recording device 
provides a permanent record of 
conditions. 

Heat dissipation, an important 
part of any computer installation, 
is accomplished by exhaust hoods 
placed over the IBM 650 process- 
ing unit and IBM 655 power unit. 
Canvas flaps installed in these hoods 
form a tight seal between the funnels 
and the machines involved. 

In essence, throughout our com- 
puter room construction we have 
maintained peak operating efficiency 
through premium materials and 
close tolerances. Yet, we have ac- 
complished the result without great 
expense. End 
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How to utilize 


FIRE-RESISTANT 
HYDRAULIC FLUID 


By THOMAS G. SMITH, Celanese Chemical Company, 
Division, Celanese Corporation of America, New York City 


HE SUCCESSFUL use of fire-resistant fluids is 

dependent primarily upon two major considera- 
tions: The selection of the proper fluid for the proper 
job, and the installation, use and maintenance of the 
fluid in the system. The first consideration, that of 
selecting the proper fluid for the proper application 
requires a careful look at the physical and chemical 
properties of the various fluids available. Whereas 
there are naphthenic, aromatic, paraffinic, inhibited, and 
uninhibited petroleums, they all have in common the 
fact that they are petroleums and differ only in quality. 


Water-Containing Fluids 


If the water provides the fire protection for which we 
bought the fluid in the first place, we certainly want 
to keep it there ... this means that the operating tem- 
perature is very important to water-containing fluids. 
J.1.C. standards call for 130 F maximum system tem- 
perature, and while in some cases standards are looked 
on as “nice to have” recommendations, it is imperative 
that strict control of system temperatures be maintained 
as the recommended 130 F maximum when water- 
containing fluids are used 

Operation of water-containing fluids at excessive 
temperatures can lead to several difficulties. First is 
the possible reduction of fire resistance through the 


Non-Water Containing Fluids 


Current major types of non-water materials involve 
phosphate esters, chlorinated hydrocarbons, and mix- 
tures of the two. First of all, containing no water or 
other volatiles, it is obvious that they may be used in 
those systems which run hot, either by design or acci- 
dent, without loss of essential elements. Furthermore, 
due to the known extreme pressure qualities of phos- 
phorus and chlorine, it can be rightly assumed that 
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Fire-resistant fluids, however, are available in a 
variety of types: The water-glycol or aqueous-base 
fluid, the water-oil emulsions, both regular and inverted, 
the phosphate ester-chlorinated hydrocarbon fluid, the 
chlorinated hydrocarbon itself, and the phosphate ester 
itself. For our purposes, however, perhaps we can 
narrow the field into two broad classifications; those 
fluids that contain water for fire resistance, and those 
fluids that rely on the fire resistance inherent to the 
base material. The next section discusses the character- 
istics of water-containing fluids. 


loss of the water. Of a more obvious nature to the 
fluid user is the resulting change in viscosity due to the 
loss of water. Loss of water in the glycol type of 
material leads to an increase of viscosity. Loss of water 
in an emulsion can lead to a decrease in viscosity or to 
possible breaking of the emulsion. 

Water-containing fluids should not be used in the 
following type systems: 
1. Where the fluid is required to lubricate bearings. 
2. In axial piston pumps. 
3. Where pump cases are only partially filled with 
fluid. 
4. Where system pressures exceed 1000 psi. 


they are suitable for high pressure systems. This par- 
ticular quality thus permits the theoretical use of these 
fluids in any type of pump, or any type of bearing. 

However, while these fluids possess these important 
advantages, they do possess a few physical restrictions. 
Generally speaking, the non-water fluids are not suitable 
for very low temperature systems without auxiliary 
heating. This is most often encountered in systems ex- 


133 





132 


FIRE-RESISTANT HYDRAULIC FLUID 


posed to outside weather during the winter months. 
While high gravities make the use of all types of fire- 
resistant fluids more critical on pump suction condi- 
tions than petroleum, the non-water fluids have higher 
gravities than the water-containing fluids, and thus 
make suction considerations more important. 

There are certain models of high gallonage vane 
pumps, for example, that must be very carefully 
watched on initial conversion to fire-resistant fluids 
to make sure there is no cavitation. One of our largest 
pump manufacturers is even making available several 
new pump bodies with larger inlet ports and internal 
coring to handle the high-gravity fluids without fear 
of cavitation. 

The last operational consideration peculiar to the 
non-water-containing fluids is their viscosity-tempera- 
ture properties. Some have viscosity indexes of +60 
to +80; some have viscosity indexes down around 
zero while others are down around —300 to —400. 
This is actually not “good” or “bad” per se . . . it means 
simply that the viscosity change with temperature will 
probably be different from that of petroleum. 

Thus if you simply replace a 150 SUS at 100 F 
petroleum with a 150 SUS at 100 F synthetic, you 
may find that you either do not have the operational 
temperature viscosity that you expected, and/or you 
do not have the same permissible start-up temperature 
that you previously had with petroleum. 

Thus, for summary of the non-water-containing 


Fluid Quality and Fire Protection 


The quality of protection to be gained through the 
use of fire-resistant fluids boils down to two essential 
properties of the fluid: 1. that of not being easily 
ignited. 2. that of not carrying the fire away from the 
ignition area whether or not the fluid is ignited while 
in the ignition area. 

In other words, if a fire-resistant fluid is sprayed on 
a piece of hot metal or into a die pot furnace, it either 
should not ignite, or if it does ignite, it should ex- 
tinguish itself when it runs off the hot metal or out 
of the die pot furnace. Tests commonly used today 
include the flash and fire, autoignition, and hot mani- 
fold. Other more complicated tests determine the ig- 
nition delay characteristics under specified conditions. 

Many tests measure only the instantaneous resist- 
ance of a new fluid to be ignited, while others involve 
more prolonged exposure to ignition temperatures, 
measuring in many cases, the fire resistance of residual 
base materials after loss of other fluid components. 
Satisfy yourself that you are getting what you are 
basically buying the fluid for. 

The other area of product variability is that of 
lubricity or pump life. Lubricity tests include specialized 
laboratory wear tests and service simulation wear tests 
such as the typical pump test. Phosphate esters con- 
sistently do very well in both kinds of tests. This, 
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fluid’s property limitations, we may say that they are 
suitable for the most rigorous of applications, involving 
both hot and heavily-loaded high pressure systems, 
with the only restrictions being involved with high-flow, 
critical-suction-head pumps and wide-temperature-range 
viscosity considerations. 

Based on the description of physical properties only, 
it might appear that the non-water-containing fluids 
would be the logical selection due to their wider ap- 
plicability. However, there is another consideration 
that tends to dampen this enthusiasm. This is, of course, 
cost. Non-water-containing fluids are generally priced 
around $1.00 per gallon more than the water-glycol 
type and $2.00 per gallon more than the emulsion type. 

Needless to say, this cost difference can be quite 
important to those applications which can afford the 
minimum of maintenance, with a resulting high leak- 
age rate. Where general maintenance is good and leak- 
age is low, the initial fill cost assumes less importance. 

One other cost consideration lies in the amount of 
conversion necessary to use the fluid. Non-water-con- 
taining fluids generally require the changing of the 
dynamic rubber seals in a given piece of equipment, 
while water-containing fluids are compatible with all 
petroleum type of seals except those containing cork. 

In some cases, the downtime required to change one 
relatively inexpensive cylinder seal on a large press, 
for example, may involve as much money as the cost of 
the fluid. Hydraulic component manufacturers are af- 
fording much relief in this direction, however, by using 
the inert types of seal materials such as Teflon, and 
Viton A, in the manufacture of standard stock items. 


coupled with their field experience, permit us to rate 
them high. In fact, in most cases, it is this superior 
lubricity that usualiy justifies the higher price. 

Water glycol fluids vary somewhat in test results, 
depending on the particular fluid, and indicate a some- 
what lower over-all order of lubricity. Nevertheless, 
the proper use of these fluids under recommended 
conditions of temperature and pressure will permit very 
satisfactory service. However, since phosphate esters 
are non-varying chemical compounds, and water glycol 
fluids are proprietary blended materials, it is natural to 
expect differences between the lubricating properties 
of the water glycol materials. Some are definitely su- 
perior to others, and the superiority varies under chang- 
ing operating conditions. 

What this means to you as a prospective user of these 
fluids is that before you put the fluid in your system, 
you should obtain some reasonable assurance that this 
fluid is suitable for your equipment. Not all equipment 
producers are prepared to give opinions on fluids, but 
in many cases, the fluid purveyor can supply test data 
or historical data on fluids used in equipment similar 
to yours. Of all test data, pump tests are by far the 
preferred type. Tests run on special machines designed 
to evaluate petroleum can often give misleading results 
when used with fire-resistant fluids. 
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Fluid Installation 


No fluid on the market today can be dumped into a 
hydraulic system after just simply draining the petro- 
leum. Even with the use of water and petroleum oil 
emulsions, thorough cleaning of the system is necessary. 
Admittedly, some concerns have dumped fluids in 
without preparation and gotten away with the gamble. 

Cleanliness is perhaps one of the most important 
considerations in the conversion of any system. Resid- 
ual amounts of petroleum and sludge can cause emul- 
sion fluids to break, water base materials to emulsify, 
and can in general, create many undesirable conditions 
in the system. Petroleum can obviously affect the fire 
resistance of the fluid if present in sufficient amounts, 


Conversion Recommendations 


In general the following broad statements govern con- 
version: 

1. The oil and water emulsions can be used with the 
standard components in most systems designed for pe- 
troleum oil after the pump inlet strainers have been 
changed. 

2. Water and glycol mixtures will also require chang- 
ing of the pump inlet strainers. System paints, metals 
and pipe “dopes” must be checked for compatibility. 

3. Non-water-containing fluids will require compati- 
ble seals in addition to the proper strainers, paints, 
and pipe dopes. 

Reservoirs are generally painted inside to prevent 
the rusting of the metal due to moisture condensation. 
For all fire-resistant fluids except the water-oil emul- 
sions, the paint must be checked and generally re- 
moved. Sand blasting, steam, solvents, or scraping 
may be employed. After sludge and/or paint removal, 
the reservoir should be carefully cleaned with a lint- 
free rag. 

Vapor phase protection of the reservoir may be re- 
stored by painting the inside with a suitably resistant 
paint. 

It is strongly recommended that permanent magnets 
be installed in the reservoir near the pump suction. 
Indeed, this is recommended for any hydraulic sys- 
tem. An additional safeguard for fire-resistant fluids 
wouid be the use of the type of suction strainer which 
indicates the degree of plugging as a safeguard against 
paint particles, etc. Water-oil emulsions require no 
changes in the reservoir per se. 


Suction Strainers 


Petroleum oil systems are usually equipped with 100 
mesh strainers rated at 112 rated pump flow. For all 
fire-resistant fluids, these strainers should be replaced 
with 50-60 mesh units rated at four times pump flow. 
White metal strainers should not be used for water 
glycol fluids. 

Pump manufacturers generally recommend a maxi- 
mum permissible vacuum at the pump inlet of 10 in. 
mercury (5 psi) for vane type pumps and 15 in. 
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and can possibly affect the foaming properties, de- 
mulsibility, and other physical properties. 

Residual petroleum sludge is quite often dissolved by 
the fire-resistant fluids, and it begins sweeping around 
through the system with a potential for clogging valves, 
wearing pump parts, and plugging filters. Cleaning can 
often be accomplished by incorporating a gum solvent 
into the petroleum and circulating the system until the 
sludge and dirt are suspended in the fluid and can be 
drained out with it. This is a particularly good practice 
when the use of non-water-containing fluids is antici- 
pated, and the cost of the fluid is such that it is not 
desirable to use the fluid itself for flushing the system. 


mercury (7% psi) for gear type. A vacuum gage 
on the pump suction, located as physically close to the 
inlet port as possible, is always advisable, indicating 
plugging of strainers, line constrictions, etc. 


Filters 

In this discussion, filters are considered to possess 
finer screening elements than strainers, and, in addi- 
tion, may also include the absorptive type element. 
Filters are used on the pressure side of the pump be- 
cause of the higher pressure drop usually associated 
with this type of cleaning device (up to 50 psi for a 
dirty element). 

Suitable filters include the absorptive type such as 
resin-impregnated paper, cellulose, Fuller’s Earth, and 
activated clay. 

Fuller’s Earth and activated clay should not be used 
with any fluid containing additives. However, they can 
be used with the phosphate esters, and are excellent 
filter media, effecting acid removal as well as physical 
filtering. Non-absorptive types of filters, suitable for any 
of the fire-resistant fluids, include 200 to 300 mesh 
wire screen, edge-plate, or knife edge type. 

While full-flow filtration is preferable, by-pass types 
are most commonly used due to flow resistance of 
dirty, full-flow cartridges. In any case, a pressure drop 
of more than 50 psi across the cartridge should not be 
permitted with relief valves set to by-pass at that pres- 
sure drop. 


Heaters and Coolers 


In many cases where equipment is idle for prolonged 
periods in unheated surroundings, such as week-end 
downtime in poorly heated shops, or where equipment 
requires the use of high viscosity fluids, it is often neces- 
sary or desirable to preheat the fluid before beginning 
operating cycles. 

Immersion heaters are suitable and convenient for 
such use and can be thermostat-controlled for ease of 
operation. For planning purposes, it can be assumed 
that a one kilowatt heater will heat 100 gal of fluid 
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This is a guide that shows what types ot materials and parts should be used with various fluids, phosphate esters, oils. 


NON-WATER-BASE FLUIDS 


WATER-BASE FLUIDS | 


Materials 
Under 
Consideration 


Oil and 
Water 


Emulsion 


Phosphate 
Esters 


Chlorinated 
Materials 


Mixtures 
ialloan 


Water-Glycol 


Mixture 


Petroleum 


Oils 


Silicone, Butyl, Viton, 
Viton, Vyram | Vyram, 
Teflon Silicone, 
FBA Butyl Teflon 
(With Caution}] FBA 


Silicone, 

Viton, Vyram 
Teflon 

FBA Buty! 
(With Caution) 


Neoprene, 
Buna N, 
(No Cork) 


Acceptable 
Seal and 
Packing 
Materials 





"Air Cure" 


Epoxy as 
Recommended 


“Air Cure" 


Epoxy as 
Recommended 


Conventional] As recommended] "Air Cure" 


by supplier Epoxy as 
Recommended 


Conventional 


Acceptable 
Paints 














Conventional | Conventional] Pipe dopes as recommended. Teflon Tape 


Acceptable 
Pipe Dopes 





40 mesh wire | 50 mesh wire, 4 times pump capacity 
4 times pump 


capacity 


100 mesh wire 
If, times 
pump 
capacity 


Acceptable 
Suction 
Strainers 





Cellulose fiber, 200-300 mesh wire, knife 


Cellulose 
edge or plate type (Fuller's Earth or micronic 


fiber, 200- 


Glass fiber, 
200-300 


Cellulose 
fiber, 200- 


Acceptable 
Filters 


300 mesh wire, 
knife edge or 


wire, knife 
edge or 


300 mesh wire, 
knife edge or 


type may be used on non-additive fluids.) © 


plate plate 


plate type 





Conventional | Conventional] Avoid 


Acceptable 
Metals of 


Construction plating 








galvanized metal] 
and cadmium 


Conventional | Conventional | Conventional 








10 deg in one hour. System capacity and expected 
temperatures thus make it possible to determine total 
heat requirements. Heaters should be mounted close 
to the bottom of the reservoir, leaving enough room 
for circulation underneath, however. 

In purchasing heaters, the amount of heat generated 
per square inch of heating surface is also important. 
If the intensity of heat (measured in watt density) is 
too great, heat damage to the fluid can result. Watt 
density should not exceed 15 watts per square inch 
for non-circulating fluids, or 20 watts per square inch 
for circulating fluids. 

Coolers play a very important part in the satisfactory 
use of fire-resistant fluids. Excessive temperatures can 
be destructive to the chemical properties of water- 
containing fluids, and can result in low viscosities for 
the non-water-containing fluids. It is strongly urged 
that thermostatically controlled coolers be used to insure 
proper temperature control of fluids under all cooling 
water conditions. All fluid from the relief valve by-pass 
should also be put through the cooler. 

In addition to the cooler control system, it is advis- 
able to have automatic cut-off valves on the cooler 
water that will shut off the water flow to the cooler 
when the pump is not in operation. This will prevent 
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a cooler leak from permitting water to flow into the 
oil system when it is not pressurized. 


Seals, Packings 


Generally speaking, only the non-water-containing 
fluids require extensive seal and packing considerations 
when investigating system conversion. They will soften 
and swell natural and Neoprene rubber, which can 
result in valve malfunction and pump shaft binding. 
However, replacement seals made of butyl rubber, 
Viton, Vyram, Silicone, Teflon and nylon are quite 
suitable and are available from all major packing and 
seal manufacturers. 

There is one seal replacement required for water- 
containing fluids. Pump shaft seals made of rubber im- 
pregnated cork must be changed at time of conversion, 
since the cork will swell badly in the presence of water- 
containing fluids. Replacements for these seals are also 
readily available. 

From the viewpoint of a complete, thorough job, 
all incompatible seals and gaskets should be changed in 
a system at the time of conversion. From a point of 
practical necessity, however, it is necessary to change 


(Continued on page 274) 
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MODEL FOR INDUSTRIAL STUDY 





THIS ALARM SYSTEM OFFERS 
COMPLETE FIRE DETECTION 


All the latest available fire detection 
equipment has been incorporated 
in this efficient fire alarm system 


5 thee FIRE PROTECTION sys- 
tem recently completed at the 
Air Force Academy near Colorado 
Springs, Colo., could serve as a 
model for automatic fire protection 
systems the world over. It com- 
bines the most up-to-date techniques 
for detection and alarm into one in- 
tegral system for the protection of 
lives and property. 

Automatic fire detection devices, 
automatic extinguishing systems, 
manual fire alarm boxes, evacuation 
bells and the base fire stations are 
all tied together in one fully super- 
vised and virtually foolproof elec- 
trical alarm plan, which protects the 
base housing areas as well as acade- 
my buildings and barracks. 

Specified by the Air Force Acad- 
emy Construction Agency, the fire 
protection system was designed and 
built by the American District Tele- 
graph Company to meet all stand- 
ards established by the National 
Board of Fire Underwriters for pro- 
prietary alarm systems as described 
in NBFU Pamphlet No. 72. 


Various Devices Used 


The Air Force Academy is, in 
effect, both an institution and a com- 
munity. It is protected by its own 
fire department which is based at 
two strategic locations on the res- 
ervation. The alarm system is con- 
trolled and supervised from a master 
control unit at the Central Fire 
Station. Here coded alarms are re- 
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ceived and recorded and passed on 
automatically to the secondary 
Academic Fire Station. The alarm 
codes indicate the location from 
which they originate and the con- 
trol unit operator dispatches men 
and equipment to the scene. 

The antennae of the fire alarm 
system are the automatic fire sens- 
ing devices and the manual fire 
alarm boxes. Over 2500 of these 
units are located throughout the 
base. Included in this total are: Over 
2000 automatic fire detection units; 
over 400 manual fire alarm boxes; 
60 sprinkler supervisory and water- 
flow alarms, and two carbon dioxide 
system switches. 

All of these are normally closed- 
circuit devices. When their contacts 
open, either automatically or manu- 
ally, they initiate the action of an 
alarm transmitter, sending a coded 
fire alarm to the Central Fire Sta- 
tion. 

The automatic fire detection de- 
vices manufactured by Fenwal In- 
corporated, Ashland, Mass., employ 
a rate-compensation method of ac- 
tuation. They operate to initiate an 
alarm signal whenever the surround- 
ing air temperature reaches a pre- 
determined protection level, irre- 
spective of the rate of temperature 
rise. The units respond to air tem- 
perature and do not themselves 
have to be heated to a uniform tem- 
perature throughout before giving 
an alarm. 

This type of operation eliminates 
the possibility of a false alarm when 


Fig. 1. Above: Over 400 alarm boxes 
are located throughout buildings. 
Sending an alarm from these units 
also initiates the constant-ringing bell. 





Fig. 2. Below: Fireman George Pat- 
rick demonstrates how a fire alarm 
signal would be sent from any one of 
these ADT manual fire alarm boxes. 








the increase in ambient temperature 
is rapid but stops short of the actual 
danger point. 

Individual detectors are set to op- 
erate at 140 F and are spaced at a 
maximum interval of 12% ft in the 
ceilings of protected buildings, Fig. 
3. Each unit protects an area of 
625 sq ft. 

The two carbon dioxide extin- 
guishing systems are located in the 


nes 
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Fig. 3. Above: Over 2000 fire de- 
tecting units (arrow) initiate an alarm 
whenever ambient air in any of the 
rooms reaches a temperature of 140F. 


A 
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base’s two paint shops. They oper- 
ate in conjunction with carbon di- 
oxide flooding systems designed to 
give immediate protection at these 
hazardous locations. When the 
flooding system is tripped, the CO, 
switch opens, sending an alarm. 

Both the automatic fire detectors 
and the carbon dioxide system 
switches operate ADT automatic 
fire alarm transmitters centrally lo- 
cated in locked panels in the build- 
ings being protected. 

Thirty-seven of the manual fire 
alarm boxes are located strategically 
out of doors, Fig. 2. The remaining 
400-plus alarm boxes are located in- 
side various buildings. The boxes 
are of the pull-lever, closed-door 
type, operated by opening the door 
and pulling the lever. Once the lev- 
er is pulled and released, the signal 
of the integral alarm transmitter 
cannot be interfered with. 

The fourth type of alarm-initiating 
device is the ADT waterflow alarm 
transmitters connected to the sprin- 
kler systems alarm valves. A preset 
time interval after a sprinkler sys- 
tem valve opens, the flow of water in 
the wet-pipe sprinkler system causes 
an alarm transmitter to send an alarm 
signal to the Central Fire Station. 
When water stops flowing, the trans- 
mitter automatically restores itself 
to normal. 

In addition to their function in the 
fire alarm system, all automatic 
alarm transmitters, those in the 
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manual alarm boxes and those as- 
sociated with the automatic detec- 
tors, carbon dioxide systems and 
sprinklers, provide telephone com- 
munications through the control 
unit in the Central Fire Station. 

Telephone jacks accommodate 
portable phones which are normally 
used in testing and maintaining the 
alarm system. However they also 
provide an additional means of com- 
munications with base fire depart- 
ment headquarters, and through 
headquarters to other alarm trans- 
mitters, should radio or normal tele- 
phone circuits be temporarily inop- 
erative. 

Besides sending a coded alarm 
signal denoting the location of the 
fire to the Central Fire Station, the 
transmitters actuate constant ring- 
ing, vibrating evacuation bells with- 
in the building in question. These 
bells sound on fire alarm signals 
only—not on the trouble, restora- 
tion or test signals by which the 
system is constantly supervised and 
regularly monitored. In most build- 
ings the fire alarm system also shuts 
down air conditioning fans and other 
services that should be discontinued 
during a fire. 

If the alarm boxes, automatic fire 
detection units and other alarm-in- 
itiating devices are the sensitive 
nerve ends of the fire alarm system, 
the control and recording unit at the 
Central Fire Station is its nerve cen- 
ter. Here, at a completely self-con- 


Fig. 4. Left: Fireman Jess Sennett 
checks over controls at nerve center. 
Console unit, in Central Fire Station, 
receives all coded signals, distinguish- 
ing actual alarms from test signals. 





alk 


Fig. 5. Below: “Fire run” is in prog- 
ress at Academy’s Central Fire Station. 
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tained combination console and desk 
unit, coded alarm signals are re- 
ceived, recorded and retransmitted 
to the other base fire station and 
from here all alarm circuits are con- 
stantly supervised. 

The control unit receives signals 
from all alarm transmitters. It dis- 
tinguishes between an actual fire 
alarm signal and other signals. In 
addition, it records all signals and 
repeats them immediately to the 
Academic Fire Station. 

Should trouble occur on any of 
the code transmitting circuits the 
unit automatically conditions itself 
to receive signals despite the trouble 
and presents a visual indication of 
the type of malfunction and its lo- 
cation through a pilot light on the 
panel. Trouble conditions within 
the console itself are also detected 
and indicated. 

Automatic relay control equip- 
ment receives the transmitted code 
signals, records and retransmits 
them. This equipment also per- 
forms system supervisory functions. 

Transmitted code signals from 
the six alarm circuits are perma- 
nently recorded on paper tape as a 
series of triangular marks. A time 
stamp automatically prints the date 
and time the alarm is received on 
the upper edge of the tape at the 
first impulse of each round of the 
signal. The tape becomes a perma- 
nant record of all trouble, restora- 
tion and test signals as well as all 
alarm signals. Four of the six cir- 
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Fig. 6. Fire Department Captain Al- 
lan Strain resets one of the alarm 
transmitters. These units send out 
coded alarms upon receipt of fire 
signals from sprinkler or carbon di- 
oxide systems and fire detectors. 





cuits are currently being used in the 
fire alarm system. The fifth is a 
spare and the sixth is used by the 
universal transmitter which is used 
to manually transmit signals to the 
Academic Fire Station. It also 
sounds the coded alarm bells in 
both stations. 

Meters and pilot lights located on 
the control unit panel light to indi- 
cate the condition of the various 
code transmitting circuits. Other 
pilot lights indicate the type and lo- 
cation of any trouble which may 
occur in any transmitting circuits. 

Supervision of the console and 
the entire alarm system is provided 
in the supervisory panel. When 
trouble occurs a buzzer sounds and 
the appropriate circuit-trouble light 
glows. A trouble reset switch is also 
used to test these circuits. 


Batteries for Standby 


In case of a power failure, a stor- 
age battery immediately takes over 
to operate the alarm system. Rated 
at 48 volts and 100 amp hours, the 
battery provides a minimum of 72 
hours of standby operation. The 
fluorescent lights which illuminate 
the console continue to light during 
storage battery operation through 
an inverter. However, if the fluor- 
escent lights of the control unit are 
not operated during this standby pe- 
riod the battery is capable of operat- 
ing the system for at least a week. 


Should battery voltage fall to 80 
per cent of its rated value, a buzzer 
and a pilot light indicate this fact. 

Calls received on the console’s 
telephone, which is connected to the 
base telephone system to receive 
telephone alarms, are recorded on a 
tape recorder. This is entirely auto- 
matic, requiring no operator atten- 
tion during the telephone conversa- 
tion. A key operated in the rear of 
the console permits playback. 

The control and recording unit at 
the Academic Fire Station is a limit- 
ed version of the Central Fire Sta- 
tion Unit. It does not contain the 
voice recorder or universal trans- 
mitter. 

A third control panel, the Cadet 
Quarters Complex Control and Re- 
cording unit, receives and records 
alarm and restoration signals orig- 
inating within the Cadet Quarters 
Complex. 

The fire alarm system is continu- 
ously manned by six operators from 
the base fire department under the 
command of Fire Chief C. John 
Riley. Two operators are on duty 
during daylight working hours, from 
eight to four. The other four opera- 
tors man the Central Station main 
control unit console on four-hour 
shifts during the remainder of the 
day. 

Maintenance of the alarm system 
is performed by the fire department. 
Not only are trouble signals checked 
out and the trouble repaired im- 
mediately, but the entire system is 
tested, circuit by circuit, on a regu- 
lar periodic basis to insure opera- 
tional readiness at all times. 

In conjunction with the Cadet 
Guard, mounted at all times in the 
Cadet Quarters Complex, both for 
practical and training purposes, the 
elaborate alarm system insures im- 
mediate fire control through its 
automatic extinguishing systems and 
the immediate response of fire fight- 
ing personnel affording maximum 
protection to persons and property 
throughout the reservation. End 
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a VACUUM 


—— 


SWITCH 


Drawing of portable vacuum 
probe. All accessories such as 
washers, caps, wood screws, 
locknuts, caps, couplings, 
etc. are available as standard 
items. Wiring diagram for 























probe appears on page 142. 








SIDE VIEW 


TATTLETALE PROBE 
SQUEALS ON LOST VACUUM 


By H. F. ROBINSON, Facilities Engineer, Long Beach Division, Douglas Aircraft Company 


AratAns PROBE that plugs 
into a vacuum chuck plate fix- 
ture and indicates the increment of 
vacuum holding the part on the 
fixture was designed and built re- 
cently by the Plant Engineering De- 
partment at the Long Beach, Cali- 
fornia Division of Douglas Aircraft 
Company. 
Purpose of the device is to inform 
the operator by means of flashing 
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lights and a warning buzzer whether 
or not the vacuum increment is 
sufficient to hold the chucked part 
firmly in place, thus assuring maxi- 
mum precision and safety. 

While a line gage on the system 
itself will indicate the inches of 
vacuum existing in the line, this is 
no assurance that the same amount 
of vacuum exists under the part. 
Leakage caused by warpage of the 


part itself, or faulty seals between 
the part and the fixture, may cause 
a drastic and sometimes dangerous 
difference. Unless the part is seated 
solidly on the fixture, cutting errors 
may occur, and if the vacuum loss 
under the part is sufficiently great, 
it may come loose during machining 
and endanger the operator: 

This safety project was started 
with the thought in mind to equip 
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each of the 150 mills im a targe 
shop department with its own safety 
probe, pressure switch, and warn- 
ing devices. But after about 40 of 
the mills had been so equipped, it 
became evident that the cost of so 
equipping all of the 150 mills would 
be excessive. Then, as vacuum 
chucking is used only intermittently 
and for certain types of parts, the 
idea for a portable vacuum probe 
unit was born. Such a unit could 
easily be moved from mill to mill 
as it was needed. 


Closeup of portable vacuum probe in 
operation. Note handle on probe for 
easy handling or hanging on machine. 


This photo shows same probe as the 
one in adjacent photo. If it is advan- 
tageous to do so the probes can be 
permanently installed on the machines. 
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Construction of the portable 
probe unit is shown in the accom- 
panying drawing. It is a small, light- 
weight device, and can easily be 
handled during moves. 


Installing the Probe 


It can be hung on or above the 
machine, or seated in spare room 
on the machine bed itself. The only 
connections required are to plug it 
in to a 110 v outlet, and insert the 








Ld $% 


oi 7 Be ay’ | 


probe unit into the vacuum chuck. 

In operation, the red light on the 
probe unit stays lighted until the 
vacuum increment under the part 
reaches a preset level, usually about 
15 in. When this level is reached, 
the pressure switch actuates to turn 
off the red light and turn on the 
green. This informs the operator 
that sufficient vacuum exists under 
the part to proceed with the work 
being done on the chucked piece. 

If at any time leakage causes the 
vacuum to drop below 15 in., the 
pressure switch reverses, turns the 
red light on, and sounds a warning 
buzzer. Work is then immediately 
stopped until cause of the leakage 
is found and corrected. 


Locate Connections Properly 


Several factors should be ob- 
served in constructing and using this 
probe unit. To begin with, the vac- 
uum inlet on the fixture which is 
connected to the shop’s vacuum 
supply system should be located as 
far as possible from the outlet into 
which the safety probe is inserted. 
Thus, any vacuum drop across the 
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TATTLETALE PROBE 


span of the chuck under the part 
will be accurately noted. 

If these inlet and outlet connec- 
tions in the fixture were side by side, 
or even very near together, a good 
vacuum might continue to exist in 
their vicinity, but fall off sharply 
under more remote sections of the 
part. In the vacuum chucking fix- 
tures used at Douglas, the inlet and 
outlet connections are generally on 
opposite sides of the fixture. 


Releasing the Workpiece 


Secondly, the method used in 
connecting the probe unit to the 
fixture must be considered. When a 
part is finished, it would seem nor- 
mal to release it from the fixture by 
merely disconnecting the vacuum 
supply line. But with the safety 
probe installed, this would cause a 
vacuum drop and sound the warn- 
ing buzzer. This could prove very 
disconcerting to all in the vicinity. 

So in designing the portable probe 
unit, it was decided to use a quick- 
closing disconnect fitting on the 
probe line, then break the probe 
connection to the fixture when it 
became necessary to release a part 
from the chuck. 

The snap-tight fitting effectively 
seals and maintains the vacuum 
already existing in the probe hose 
when the connection is broken and 
the unit continues to “sense” a safe 
vacuum increment. Thus no warn- 
ing sound occurs. 


Shown below is wiring diagram of 
probe. Buzzer and red light come on 
whenever vacuum drops dangerously. 


Vacuum inlet and the probe outlet should be installed on opposite sides of vacuum 
chucking fixture to give maximum distance between the inlet and outlet orifices. 


A good fitting of this type will 
maintain probe hose vacuum for up 
to two hours—far longer than nor- 
mally required to remove the fin- 
ished part and set up another. 
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Meanwhile the small orifice leading 
into the fixture from the vacuum 
supply system will not suck in 
enough air to affect the shop’s vac- 
uum supply system. 

Use of the vacuum probes has 
proved advantageous in several 
ways. Foremost, of course, is per- 
sonnel safety. Secondly, elimination 
of marginal vacuum increments 
which, while holding the part on 
the fixture, fail to seat it properly, 
thus causing machining errors, has 
minimized rejects. Third, when the 
necessary vacuum increment is 
maintained throughout the machin- 
ing of a part, yet cutting errors 
still occur, it is ample evidence that 
hold-down mechanical clamping is 
required in addition to the vacuum 
chucking mechanism. 

In this case, without the probe 
unit, a question might exist. End 
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Fig. 1. Open area offers 
proof of the effectiveness of 
using special underwater 
equipment. In applying the 
“Aqua Therm” system, water 
is driven up toward the ice 
and flows in columnar pattern. 


WATER SURFACE ICE MELTING 
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“Aqua Therm” Puts Btu’s to Work 


ASIS FOR A NEW INDUS- 
TRY, Underwater Water Man- 
ipulation, was established by a group 
of underwater research men in the 
Chicago area. The underlying pro- 
blem was the protection of pleasure 
boat piering against ice; this was 
first considered by George E. Gross, 





Fig. 2. Diving was important factor. 
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formerly associated with the Ar- 
mour Research Foundation of the 
Illinois Institute of Technology. 

The answer is “Aqua Therm”. 
It was developed to drive warm 
water directly from the bottom to 
the surface through a number of 
small jets. An Aqua Therm unit 
makes use of one of the keys of 
nature, namely a concept that a 
small difference in temperature 
changes the density and viscosity of 
water to the point where water 
molecules do not recognize each 
other and will not mix. With the 
right combination the water jets 
issuing from the unit do not mix 
with the surrounding water. 

Part of the challenge of the over- 
all problem on ice control was to 
develop a system which would cover 
large areas without the pipes, be 
useful at greater depths, and require 
less power. To best accomplish this, 
a comprehensive series of tests had 
to be made, observed and when 
possible, photographed. 





Leaving the office of Perma-Pier, 
Inc. in Skokie, Illinois, a research 
team consisting of George Gross, 
Donald Johnson and Jim Thorne, 
with a trailer crammed with equip- 
ment, drove to the remarkably clear 
waters of Rainbow Springs, Florida. 

Thorne, who is considered one 
of the nation’s top underwater 
photographers, was to cover the 
experiment with pictures and pro- 
vide inventor Gross with a vantage 
point from which he could observe 
the operating results of the various 
units. It didn’t work out exactly 
according to plan. Gross frequently 
found himself underwater making 
an adjustment or changing the pitch 
of a propeller. 

Somewhere along the line of op- 
eration Thorne discovered that he 
had become a fullfledged member 
of the team and was working side 
by side with Johnson in the installa- 
tion and testing of new Aqua Therms 
and Aerators. 

Milk, with approximately the 
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Fig. 3. An underwater pumping unit in action producing 30-ft shaft of water. 


Fig. 4. Another development is an aerator which introduces small air bubbles. 
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same specific gravity as water, was 
the dye which provided the means 
both to photograph and observe the 
way the operating units moved 
columns of water through the am- 
bient medium. 

Various items, and pumps, were 
tried to drive the water from a depth 
of 30 ft to the surface. See Fig. 3. 
A uniquely designed propeller did 
the job at Rainbow Springs. The 
new propeller was modified and 
adjusted underwater after observing 
the “milk” test. 

The first ice control models were 
monsters compared to today’s units. 
Present models being sold are small 
and compact. Units installed as pro- 
totypes have protected large pier 
areas near Minneapolis, Minnesota 
at below zero, with an operation 
cycle of four hours for every twenty- 
four hours. This means pennies a 
day for cost of operation. The con- 
trol box is the only item above the 
water. At least a dozen other suc- 
cessful installations have been made 
in various parts of the United States. 

With two workhorse models, 1/3 
hp and a 1/20 hp size, further tests 
and theoretical calculation indicate 
a reasonable figure for even the St. 
Lawrence Seaway. 

Compact units of 1/3 hp, nine 
inches long and four inches in dia- 
meter, have opened up lake areas 
more than 20 ft in width and in 
excess of 600 ft in length at O F. 
Without piping of any type, these 
tests proved the “pipeless piping” 
principle. 

Prevention of winter kill of fish 
life was another challenge that was 
tackled by Gross. Of course, keep- 
ing an ice-free area would help fish 
by allowing surface air to dissolve in 
the water. The aim, however, was to 
do the job directly. And so an aera- 
tor which requires no compressor 
was developed. See Fig. 4. This type 
of aerator reportedly has industrial 
application potentials in such opera- 
tions as baking, flotation, waste 
control and mixing. 

With special type of aerator, air 
is introduced into the water in small 
bubbles at less than~ atmospheric 
pressure, or, to put it more accurate- 
ly, the important smaller bubbles 
are induced by vacuum. 

In this method, the air is imme- 
diately compressed and the bubble 
is reduced in size. Most bubbles are 
so fine they look like dust and many 
visibly disappear completely. End 
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time saver series 
CONSTRUCTION COST ESTIMATING PART 12 


MOVABLE PARTITIONS 
tions are plywood veneer on a non- 


Costs presented for movable combustible core; 1% in. thick; 
wooden partitions, installed, are prefinished; installed under normal 
based on these assumptions: parti- | working conditions. 





Free-standing solid partition, oak or birch finish, 7 ft, 1 in. high 
Total installation less than 100 lin ft......... $27.00 per lin ft 
more than 100 lin ft_..... 25.75 
Free-standing partition, wood and glass, 7 ft, 1 in. high 
Total installation less than 100 lin ft $26.25 per lin ft 
more than 100 lin ft........... 25.25 
Ceiling-high partitions, solid or wood and glass 
For various heights, add the following amounts to the costs shown above for free-standing partitions: 
8 ft high, total installation less than 100 lin ft............ $ 6.00 per lin ft 
more than 100 lin ft 5.50 
9 ft high, total installation less than 100 lin ft... 8.50 
more than 100 lin ft... 8.00 
10 ft high, total installation less than 100 lin ft.. 11.00 
more than 100 lin ft... 10.50 
These prices are for partitions only. Cost of fittings, doors and special work must be added: 
For each corner, each intermediate joining of partitions, each wall scribe and each free end, add $7.50 
For doors, in addition to footage included in takeoff for panel costs, add: 
solid door _........... $15.00 
glazed door .... ened 20.00 
transfer grill ia salt 20.00 
For hardware, add: hinges, $5.00; lockset, $20.00 
Partitions fabricated of chipboard facing on combustible core cost 20 per cent less than plywood-faced 
panels on noncombustible core. 
Prices based on Weldwood and Novowall panels. 





METAL PARTITIONS 





Costs for metal partitions, installed, are based on installations of 100 to 150 lin ft; for every 50 ft 
additional, subtract one per cent of per foot cost. Latch and butts are included in the door price; all 
other accessories are additional. No extra charge for corners; for cased openings, deduct $15.00 per opening. 

For estimating purposes, take all linear dimensions to the next highest full foot (include door openings), 
and take all heights to the next full foot. 








3-in. Flush partition All Steel Steel 
Height steel and glass glass, steel Ends 
7 ft, 5 in. $24.57 $26.70 $26.70 $16.50 
8 ft, 5 in. 27.45 29.54 34.91 19.00 
9 ft, 3 in. 30.22 32.47 37.30 20.50 














— , All Steel 
dn. Single thickness pertition Height steel and glass Ends 


7 ft, 4 in. $19.29 $22.95 $11.80 
8 ft, 6 in. 20.00 23.51 13.50 
9 ft, O in. 20.61 23.81 19.65 





Prices based on Mills metal partitions. 
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CUTS 
FRAMING, 
HARDWARE 
PROBLEMS 


By BERT REAGER, Senior Engineer 
Technical Services, 
John F. Queeny Plant 
Monsanto Chemical Company 


At MONSANTO’S John F. Queeny plant we have 

found that proper use of plastics in window con- 
struction and maintenance can reduce painting costs 75 
per cent, eliminate breakage entirely, and substantially 
reduce the complications of framing and hardware. All 
this without increasing the cost of the original installa- 
tion. Appearance and lighting were improved at the 
same time. 

In fact, we are now so pleased with plastic windows 
that we do not expect any of our new installations to 
be made with glass unless perfect transparency is re- 
quired or insurance regulations demand it. 


Background . . . Much Work, Few Results 


Several years ago we started a program of planned 
building maintenance. A staff department was used to 
inspect the buildings and plan the necessary work. The 
line organization then carried out the work. Right from 
the beginning, inspection confirmed reports received 
from the 48 manufacturing buildings and warehouses: 
while maintenance crews were constantly working on 
window and door repairs—puttying, reglazing, repaint- 
ing—it was impossible to keep them in reasonable 
shape without unreasonable expense. 


Problem: Sash, Glass, Painting 


There was more to the problem than simply glass 
breakage, more than just painting. Only too often had 
the sash deteriorated to the point where they could 
not be repaired properly. Replacement generally in- 
volved making new sash and frames. Very few of the 
several types of sash could be bought off-the-shelf from 


local suppliers. Maintenance was endless . 
couraging. 

Insofar as the occupants of the building were con- 
cerned, the most important window function—ventila- 
tion—was lacking, because the sash, whether wood or 


. and dis- 
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In photo above, tilting panels, 
right, are an early experiment. 
Final design is shown at left. 
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Sliding plastic panels in new 
structure are not only efficient 
but match corrugated walls. 


steel, would not work. Daylighting from these windows 
was, for the most part satisfactory, although sometimes 
there was too much glare. But the multitude of broken 
panes wrecked the appearance of the plant. 

Maintenance problems with windows were many: 
corrosion of steel sash; deterioration of wood sash; 
rusting of window hardware; rotting of calking com- 
pounds and putties; glass breakage; painting. 

In the investigative and corrective campaign that 
followed, the maintenance staff did its part first. They 
gathered cost data on window maintenance; these data 
revealed that individual job costs were alarmingly high. 
Further probing showed that the cost per job was high 
because of the many different tasks involved in sup- 
posedly simple repair work. 

For example, a job that called for replacing a few 
window panes would end up requiring new sash, hard- 
ware, glass, putty and painting. Some improvements 
were made on the materials and techniques used but 
it was apparent that while better materials and methods 
would partially relieve the high cost of accidental break- 
age—the framing and hardware problems would be with 
us still. A fresh approach—perhaps even new design— 
was necessary. 

The assignment was then passed on to us in the 
Technical Services Department, a group of engineers 
who specialize in solving design and production prob- 
lems. Here the subject received new study from a fresh 
viewpoint. We started with the axiom that the major 
function of industrial plant windows was to provide 
natural lighting and natural ventilation . . . nothing 
more. A corollary to the ventilation function is that the 
amount of ventilation must be adjustable and the closed 
windows must be capable of keeping out rain and snow. 

This made the picture clear. We decided to redesign 
both the glazing and the framing in order to get maxi- 
mum utility and long life from the complete assembly, 
while providing the necessary light and ventilation. 

A considerable degree of experimentation followed. 
Plastics were our first choice for glazing materials. Many 
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types were tried and many new designs were made, 
installed, and evaluated. Some were pretty elaborate 
but the most successful designs were, as we might have 
guessed, the simplest. 

Sliding polyester panels were chosen; these gave us 
light and ventilation. They could be closed, too, to keep 
out the rain and cold weather. There are no fasteners 
or hardware of any kind. In these plants it is not neces- 
sary to “lock up”, but a locking bar dropped in the 
channels would provide excellent protection against un- 
authorized entry. 

The corrugated sheets—confined by their channels— 
can be slid past each other manually and positioned at 
will to give the desired degree of ventilation. They will 
all nest together in the space of one panel to give a 
maximum opening of 80 to 85 per cent of the total 
area. 


Advantages, Disadvantages of Plastic Glazing 


One time-saving feature of plastic glazing is the ease 
with which replacements or alterations can be made. 
All a maintenance man has to do is to slip a standard 
panel out and slip another one into position. There is 
no painting, no hardware. 

Because dirt does not show, less window cleaning is 
required. What cleaning is required is simple and easy. 
Installation is quick and inexpensive: $2.50 per sq ft, 
compared to $2.60 for steel sash and hammered glass. 
Useful life is extremely long (we have had no signs 
of deterioration after three years of service). Plastic 
panels are safe—we have experienced no hazard from 
broken fragments. 

There are, of course, certain disadvantages encoun- 
tered when using plastic glazing in the manner de- 
scribed above. Briefly, they are as follows: They are 
not weather tight, not easy to open, not adaptable to 
remote operation, and not burglarproof. Another draw- 
back, which might rule heavily against them in some 


instances, is the fact that the sheets we have been using 
are combustible and thus not suitable for completely 
fireproof construction. Some manufacturers do offer 
fire-resistant panels with flame spread ratings of 40 
to 50. 

Sheet polyester, when properly applied, can do an 
excellent job of reducing sash maintenance. Sash de- 
terioration is generally the result of weathering of the 
exposed sash, calking, and paint. If the sheet plastic 
is fastened to the outside of the sash it can protect it 
from weathering and, at the same time, eliminate ex- 
terior painting and calking. Stainless steel joiners and 
fasteners are used in this type of construction due to 
the heavy corrosive atmosphere. In less rugged service 
other types of fasteners would undoubtedly suffice. 

Except in a few Class A buildings we have regularly 
been making window light replacement with ¥% in. 
thick Plexiglas. The cost of reglazing with Plexiglas is 
20 per cent higher than it would be if we used double- 
strength glass. However, we have already shown a re- 
duction in the number of replacements required. Our 
recent annual inspection revealed that 300 window 
lights needed replacement compared to 630 just two 
years ago. 

Our general procedure on window maintenance can 
be summed up as follows: 

1. Minor window light replacement: Replace with 
¥g-in. Plexiglas and non-hardening putty. 

2. Major sash repair, ventilating type: Replace en- 
tire window with sliding, overlapping corrugated plastic 
panels mounted in aluminum or stainless steel channels. 

3. Major sash repair, fixed type: Replace entire 
window with fixed plastic sheeting, corrugated or flat. 
These are mounted on wood, steel or alloy frames as 
interior conditions dictate. End 
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SECTION B-B 


Drawing above shows details of con- 
struction of fixed panel installation. 
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Photo at left shows workmen complet- 
ing the first large installation of panels. 





PLAN! ENGINEERING 


Clg 
—EMPTY AND FULL 


4@ HANDLED 
WITHOUT HANDS 


By A. T. GAUDREAU, Consultant, 
Gaudreau Associates, Weston, Conn. 


Y MODERNIZING its bottle shops and ware- 
houses to palletize its handling operations of beer 
containers, the Lone Star Brewing Company in San 
Antonio, Texas, is the first converted brewery on record 
to dispense with all manual handling throughout the 
brewery manufacturing and warehousing cycle. 

Except for attendants needed to operate some of the 
non-automatic machinery and handling equipment, 
manual workers are no longer used in these opera- 
tions and have been assigned to more productive duties 
elsewhere in the plant. 

The handling of bottled beer represents a two-way 
movement consisting of (1) the inbound return ship- 
ment of empty bottles in cases, and (2) the outbound 
shipment of full bottles also in cases. Although canned 
beer does not involve a return shipment of empties, 
it nevertheless represents a two-way movement in the 
receipt of empty cans, and the shipment of full cans 
in cases. For both types of beer containers, therefore, 
there is both an inbound movement of empties and an 
outbound one of fulls. 

Standardization and synchronization of the opera- 
tions of receiving empty cans and bottles in bulk or 
reshipper cartons, and of shipping them out filled with 
beer and packed in cases, can be integrated into a plant- 
wide handling system that can be fitted into existing 
buildings, as was done at Lone Star, almost as readily 
as into new ones designed especially to accommodate 
the automatic handling system. 

With the transition from manual handling to palle- 
tized handling, the concept of the unit load moved at 
each handling changed from a one-case unit to a one- 
ton unit 50 times greater. 

This king-size unit, namely, the pallet load, can be 
handled readily with the assistance of a variety of de- 
vices. These consist of fork-lift trucks, case palletizers, 
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Fig. 1. Return load of empty bottles is fed into automatic 
vertical lift which moves it to second floor of bottle shop. 


automatic interfloor lifts, case depalletizers, bulk can 
depalletizers, carton packers, and powered pallet con- 
veyors. 

The workability of the new handling system within 
existing buildings is inevitably the criterion in modern- 
izing existing buildings. Optimum investment for build- 
ing alterations and for the purchase of new handling 
equipment are other basic factors in modernization. 
This investment should pay for itself out of savings 
within a two-year period of operations. 

Ceiling clearances required in storage areas should 
be high enough to permit stacking 6-ft-high pallet loads 
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two or three tiers high, plus about 18 in. more for 
water sprinklers and load-maneuvering. In some low- 
ceilinged multi-story buildings, this may mean tearing 
down intermediate floors to permit economical high- 
tiering of pallet loads. 

Among the principal factors considered in re-design- 
ing the brewery layout at Lone Star to permit the pal- 
letization of cases and bottle shop supplies were the 
following: 

1. Congestion in interfloor conveyor runs due to in- 
flexibility of one-way flows. 

2. Cube space lost to overhead conveyor lines. 

3. Cube space lost to low stacking of pallet loads 
because of limitations in floor-load capacities. 

4. Removal or relocation of structural columns 
along the path of main traffic aisles for fork trucks. 

5. Cutting aisle doorways through building walls. 

6. Erection of unloading and shipping docks. 

7. Installation of automatic lifts for transporting 
pallet loads without interruption between floors. 

8. Load-bearing capacity of existing floors to with- 
stand the heavier storage of palletized loads and traffic 
of heavy fork trucks. 

9. Direction of building and property expansions. 

10. Vehicular approaches to buildings and yard 
facilities for carrier movement. 

The problem of inter-floor handling inherent in most 
existing old brewery buildings has been virtually elimi- 
nated through the medium of automatic, fast-operating, 
vertical conveyor lifts, capable of handling loads of 
3000 Ib and more. With such units, incoming pallet 
loads of returned cases of empty bottles, as well as 
such bottle shop supplies as bottle crowns in cartons 
and caustic soda in drums, can be spirited away up or 
down to another floor at the rate of one load a minute. 

No new buildings were required to convert this mil- 
lion-barrel a year brewery from a case-by-case to a 
ton-by-ton handling basis through palletization. The 
structural alterations necessitated by the modernization 
program were all made on the outside of the buildings 


thus leaving their interiors virtually untouched except 
for elevator replacements. These alterations consisted 
of: 

1. Converting a double-track roadway separating 
the two bottle shops at ground level into a housed-in 
traffic platform at elevated shipping-dock height. This 
platform unified the first floor of the two bottle shops 
at trailer-bed level and provided a continuous one-floor 
level throughout both shops. 

2. Constructing a canopied elevated shipping dock 
for loading highway trailers and local delivery trucks 
along one entire side of the newly-joined bottle shop 
buildings. 

3. Connecting the second floor of both bottle shops 
by a walled-in causeway accommodating a wide traffic 
aisle for fork trucks traveling from one building to the 
other. 

4. Roofing over the housed-in platform joining the 
bottle shops at shipping-dock level. 

5. Replacing freight elevator in one bottle shop with 
two automatic conveyor lifts contiguous to the trailer 
shipping dock. 

With these alterations completed, the brewery was 
then ready to acquire and install the various automatic 
handling devices such as are being used in newly-con- 
structed buildings. 

Cases of returned empty bottles are received, for the 
most part, in palletized loads on highway trailers, rail 
cars, and city route trucks. Cases received hand-stacked 
on carrier decks are transferred onto pallets inside the 
carriers before being unloaded so they can be handled 
by fork truck beyond that point. 

Pallet loads of empties returned to the brewery range 
from 5 to 7 layers in height depending upon the inside 
height of the trailer body. When received in boxcars, 
the loads are usually 8 layers high. 

When a highway trailer has been spotted at the dock 
and made ready for unloading, a fork truck is driven 
inside the trailer body, picks up a pallet load of empties, 
and backs out onto a truck dock. The fork truck then 
travels a short distance on the dock and deposits the 
load upon the intake conveyor apron of the nearest 
conveyor vertical lift at the dock end of the bottle shop. 
Two Alvey automatic conveyor lifts elevate the loads 
of empty bottles to the second floor of the bottle shop. 
(See Fig. 1). 

Upon reaching that floor, the vertical lift automatic- 
ally discharges the pallet load onto a powered accu- 
mulating conveyor. These vertical lifts contain an 
automatic control panel which can be set to a definite 
pattern of travel. 

For example, they elevate a load of empties or fulls 
to the second floor, discharge their load, and return 
empty to the first floor. Or they elevate a load of 
empties and return with a load of fulls from second- 
floor storage. One minute is needed for each round 
trip. 

The successive loads of empties emanating from the 
vertical lift travel on a powered roller conveyor to 





Fig. 2. Loads of empty bottles are broken down by depal- 
letizer, background, then travel conveyor to bottle soakers. 
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Fig. 3. Flow chart shows 
plantwide mechanical 
movement of both emp- 
ty and full cases of beer 
on conveyors and trucks. 
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a case depalletizer. Accumulated loads may be picked 
up by fork truck as they reach the straight run and 
trucked to the storage area for empties on this floor 
now connected to both bottle shop buildings by the 
newly-constructed truck causeway. 

Since this discharge conveyor from the vertical lift 
is connected directly to the case depalletizer the pallet 
loads which did not have to be picked off the accumula- 
tion conveyor for storage are allowed to proceed around 
the curve in the conveyor and enter automatically into 
the depalletizer. This arrangement eliminates the need 
of using fork trucks to transfer pallets from the in- 
coming flow of loads to feed into the depalletizer. 

This automatic depalletizer, designed by the Alvey 
Conveyor Mfg. Co., feeds cartons of empty bottles to 
three individual conveyors. These conveyors supply 
the four bottle production lines on the floor below in 
the two bottle shops. 

As each layer of cases is discharged onto a conveyor 
line, the cases pass through a case-pivoting device, see 
Fig. 2, so that they will all face in the same direc- 
tion. From this automatic discharge point, the cases of 
empty bottles are dispatched in a steady stream to be 
fed into one of the overhead conveyor runs leading to the 
bottle soakers downstairs in the bottle shops. By means 
of pushbuttons the depalletizer operator directs the 
flow of depalletized cases from one conveyor run to 
another depending on which one is running out on 
cases. 

Empty bottles are inspected for defects while still 
in their cases before entering the conveyor of the auto- 
matic uncasing unit of the bottle soaker at the start of 
each bottle production line in the bottle shop. The 
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carton uncaser automatically unloads the bottles by 
means of 24 mechanical grip fingers which gently re- 
move each bottle from the carton and places them on 
the accumulating table at the intake feed of the soaker. 

The empty cartons are conveyed to carton cleaning 
operations on their way to the packing machines at the 
end of each bottle production line to be filled with 
full bottles of beer coming off the production lines. 
These filled cases then move by conveyor to a battery 
of three case palletizers centrally located in the newly- 
acquired floor area joining the two bottle shops. 

The handling of incoming and stored empty beer 
cans has always posed a seemingly insurmountable 
problem because of the fragile state of these contain- 
ers. The practice for years has been to pack the empty 
cans into reshipper cartons at the can factory, and to 
hand-stack these cartons roof-high inside boxcars or 
highway trailers for shipment to the brewery. 

A method of dispensing entirely with the need of 
reshipper cartons, case conveyor lines, manual case 
handling, can-uncasing machines, and can unscramblers 
in the receipt, storage and feeding of empty cans is 
illustrated in Fig. 4. The cans arrive in pallet loads 
tiered two high on the trailers, enclosed by a cor- 
rugated overwrap and enter the receiving door over 
a roller conveyor. 

This floor roller conveyor is at exactly the same 
height, and connects with, the roller conveyor bed in 
the deck of the trailer outside the door. A slight push 
of this lightweight two-tier stack of empty cans rolls 
it into the building within access of a fork truck. The 
truck detiers the pallet loads and places them, one at 
a time, against a squaring board and the wrapper is 
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removed. The loads are 48 inches high and made up 
of nine layers of 350 cans, each layer separated by a 
sheet of chipboard. 

When not fed directly into the machine, the pallet 
load is picked by fork truck and delivered into tiered 
storage near the machine area. 

The depalletizing machine is easily operated by one 
man, and feeds a supply of empty cans via cable con- 
veyor directly to a can filler at a speed of 600 cans 
per minute. It is operated by pushbutton control. In 
addition to the operator of the can depalletizer, the 
only other worker needed to complete the flow of cans 
from incoming trailer to can filler is the fork truck 
operator who unloads the trailers, handles the pallet 
loads of cans in and out of storage, and feeds these 
loads into the unloading machine. 

Filled cases of bottles and cans are counted me- 
chanically before leaving the packers and entering the 
shipping department conveying system. The filled cases 
can now travel in endless streams by conveyors over 
practically any shape or angle of desired path, such as 
. around 90-deg turns, up and down interfloor inclines, 

through wall openings, and overhead above machinery 
and equipment. The product is conveyed with auto- 
matic traffic controls, photo-electric cells, solenoid con- 
trolled pressure stops, and hinged-belt conveyors to 
one of the three palletizers. See Fig. 5. 
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The automatic palletizing machine contains an elec- 
tronic panel connected to electric eyes, miniature 
switches, and timing equipment. These govern the en- 
tire operation of stacking in accordance with a pre-set 
layer-arrangement of one of various patterns depending 
on case dimensions. 

All three of these palletizers can be fed from any 
of the can and bottle case conveyor lines operating 
overhead in the top background of the picture. When 
the same product is arriving on two or more produc- 
tion lines, these runs are merged before reaching the 
conveyors feeding the palletizers. 

Filled cases of bottles or cans of a given product 
enter the top side of the palletizer where electronically- 
controlled conveyors and mechanical components make 
up each tier of the pallet load as seen in the center 
foreground in one of the machines in Fig. 5. 

Empty pallets are fed automatically as needed from 
a stacked supply contained in a special magazine at 
the rear of the machine. The full pallet load is auto- 
matically discharged by the machine onto a floor con- 
veyor apron. 

The central strategic position occupied by the bat- 
tery of palletizers in the plantwide flow of filled cases 
is shown on the flow chart in Fig. 3. The machines 
have been installed on the new floor connecting the 
bottle shops. 

Fronting this building along the side facing the yard 
roadway, is the new elevated truck shipping dock built 
to accommodate the shipment of the pallet loads com- 
ing out of the three palletizers. This dock is shown 
in part along the bottom edge of the flow chart. The 
rail dock, on the other hand, may be noted at the 
top center of the chart, and at the other end of the 
centrally-located battery of palletizers. By this arrange- 
ment, pallet loads from the palletizers may move either 
towards the rail dock at one end of the bottle shops 
or towards the long truck dock at the other end. 

Production conveyor lines carrying streams of filled 
cases of bottles and cans from the bottle shops situ- 
ated on both sides of the palletizing room are indicated 
in cross-hatched flows on the chart. The conveyor flows 
which start near the truck dock all swing up towards 
the rail dock where they begin to merge as they ap- 
proach the palletizers situated at the waist-line of the 
hour-glass plantwide flow setup. The lower part of this 
hour-glass design flares out from the bottom end of the 
palletizing center and bifurcates towards the route truck 
dock on one side and the trailer dock on the other. 

Pallet loads in the process of being discharged by 
palletizers are in turn picked up by fork trucks. This 
load will now be transported directly to either the truck 
or rail dock. Loads intended for temporary storage in 
the case warehouse behind the palletizers are dis- 
charged from the opposite side of the conveyor aprons 
by fork trucks operating directly from inside the ware- 


Fig. 4. New cans arrive in pallet loads with corrugated 
overwrap. Unwrapped, load is detiered for fork truck pick-up. 


Fig. 5. Palletizers, located between truck and rail docks, can 
be fed from any of the can and case overhead conveyor lines. 





151 











HANDLING WITHOUT HANDS 


house without having to travel around to the shipping 
side of the palletizers. 

Pallet loads not destined for immediate shipment, 
as already pointed out, are fork-trucked individually 
from palletizer discharge conveyors to pre-selected stor- 
age areas on the same floor level. For storage areas 
used for filled cases on the second floor, the pallet 
loads are transported directly by fork truck from the 
palletizers to one of the two automatic vertical lifts. 
When the loads reach the second floor, they are picked 
up and stored by fork truck. The ceiling height on 
both floors in the case warehouse permits stacking the 
loads two high. 

Pallet loads of cases scheduled for immediate ship- 
ment by truck are picked up by fork truck and trans- 
ported directly to outbound carriers. Palletized stock 
taken out of storage is likewise fork-trucked to out- 
bound carriers. This applies also to the shipment of 
palletized beer kegs. Palletized loads delivered to the 
shipping docks are fork-trucked bodily into boxcars, 
reefers, road trailers, and into the sides of city route 
trucks. See Fig. 6. 

Storage areas are maintained in the case warehouses 
to equalize the feeding of empties into the bottling lines, 
and the loading of fulls on the shipping docks. When 
the intake of empties flows from inbound carriers 
directly into the bottle shop soakers, the empties are 
considered to be on a “run-through” basis since they 
do not touch the storage areas for empties. 

On the return journey, when the output of filled 
cases flows from the bottle shop packers directly into 
outbound carriers, the fulls are also on a “run-through” 
basis since they likewise do not touch the storage areas. 

In setting up the case-handling modernization plan 
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Fig. 6. Last of handling, also mechanized, occurs when 
pallet loads are moved from dock into trailer to be shipped. 


at this brewery, the run-through principle was made 
a primary objective wherever it could be developed and 
applied in the handling of both empties and fulls. 

By a coordinated plantwide system of handling emp- 
ties and fulls, both in cases and in bulk, through pre- 
scheduling, electronic controls, and automatic hand- 
ling machinery and equipment the Lone Star brewery 
has succeeded in placing all handling operations on a 
mechanized basis. End 





COMPUTER HELPS FIGURE MAP SURFACE AREA 





Transparent area-chart is placed on 
map for reading of square footage. 


T LONG LAST, there’s an 

easier way of figuring surface 

area than multiplying length by 
width. Use a computer! 

By using a computer, two plant- 
layout engineers at the General 
Electric Company’s Computer De- 
partment, Phoenix, Arizona, have 
developed a transparent, calibrated 
area-chart for determining at a 
glance the square footage of any 
rectangular mapped surface. 

Time studies show use of the new 
chart saves up to 40 per cent of the 
time formerly required to deter- 
mine square footage. Possibility of 
error is reduced by as much as 75 
per cent. 

Calculations for the chart were 
worked out on a computer in 13 


minutes. Although the chart was 
designed specifically for determin- 
ing square footage on a one-quarter- 
scale layout, it may be prepared in 
any unit of measurement, such as 
miles, yards, etc. 

The unique area-chart was devel- 
oped by plant layout engineers J. 
W. Lightbourn and F. P. Denault, 
after they had “wasted” considera- 
ble time and made many errors 
using the old methods. Prior to 
developing the chart, it was neces- 
sary to count lines in the scaled 
layout, and then multiply length-by- 
width to determine area. 

A programmer “fed” but 13 in- 
structions into a computer to de- 
termine the 6400 calculations neces- 
sary to develop the chart. End 
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PNEUMATIC-HYDRAULIC 
ACTUATION, SYSTEMS 


Part VII. Designing a pneumatic 


SEVENTH 
IN A SERIES 
OF ARTICLES 





N THE PREVIOUS article, Part VI, we discussed 

some of the pneumatic circuits which are often em- 
ployed to provide movement of fragile workpieces. 
In the majority of plant operations, especially in metal- 
working plants, the workpieces are rugged and can be 
handled speedily by pneumatic means. In considering 
the movement of rugged workpieces by pneumatic 
means we cannot overlook the air stream ejection 
method. This eliminates the necessity of the operator 
removing the workpiece from the die by hand. 

There are two air circuits commonly used to eject 
the workpiece. One has a short air blast while the other 
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Fig. 1. Cam plate on press crankshaft trips the roller of the 
valve so that air pressure is released at air-blast outlet. 


Fig. 2. A timed air blast is provided by this circuit, which is 
also actuated by cam plate depressing roller on two-way valve. 
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system for ejecting or otherwise 


moving the workpiece 


provides a timed air blast. Figure 1 shows the former. 
A cam is placed on the press crankshaft so that the cam 
will trip the roller of two-way valve A. Air pressure 
is thereby directed to air blast outlet B and the air 
pressure ejects the workpiece from the die. The cam on 
the crankshaft can be designed to cause a short blast 
or long blast of air depending upon the power required 
to remove the piece. 

Figure 2 shows a circuit which provides a timed air 
blast. Here the cam, which is mounted on the crankshaft 
of the press, depresses roller of two-way valve A which 
causes air to be directed to pilot connection of timer 
valve B. This valve is a two-way valve that is actuated 
by air pressure at the pilot connection. The air pressure 
depresses a piston which causes passages in the two-way 
valve to be opened. When cam rides off roller of A the 
air pressure will no longer be directed to valve B. So, 
piston in valve B will retract at a speed set by flow 
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Fig. 3. How air ejection can be accomplished in a power-operated collet chuck. It is unnecessary to stop spindle to load. 


valve. This allows air blast to continue until the piston in 
B retracts. The orifice in the needle valve is adjustable. 
Air pressure blasts through D to eject workpiece. Valves 
with built-in timers are available. 

While circuits shown in Figs. 1 and 2 are generally 
used on punch press applications, they can also be used 
on many other machines. Prerequisite: some place to 
attach a cam that will trip the roller on the two-way 
valve at the required moment. The workpiece may be 
held by a magnetic chuck, an air-operated vise or a 
power-operated chuck mounted on a rotating cylinder. 
As the workpiece is released the air ejection will cut in. 

Figure 3 shows how air ejection can take place in a 
power-operated collet chuck. With this setup it is un- 
necessary to stop the spindle to load or unload the 
workpiece. The workpiece can be loaded manually or 
automatically depending upon the production require- 
ments. The workpiece is loaded automatically in Fig. 3. 
It is necessary to have a rotating cylinder with a hole 
through it so that the ejection mechanism can pass 
through the hole in the spindle. 

Workpiecces are loaded into a magazine either manu- 
ally or by a vibrator mechanism. The operator starts 
the spindle of the machine by depressing pushbutton 
PB-1 which directs current to the drive motor. He then 
depresses PB-2 and LS-3 which are hooked up in series 
with LS-1. If there is a workpiece in the receiver, roller 
of LS-1 will be depressed and current will be directed 
to solenoid DD of three-way valve C. Spool of C will 
be shifted directing air pressure to blind end of cylinder 
A and piston of A will advance carrying workpiece at 


a speed that is governed by the flow control valve K. 

As workpiece enters collet jaws, roller of LS-2 is 
tripped energizing solenoid BB of valve D and air 
pressure is directed to rod end of rotating cylinder B. 
Collet jaws close and air pressure builds up in line be- 
tween valve C and blind end of cylinder A. This closes 
contacts in pressure switch PS-1 which causes solenoid 
EE to be energized and air pressure is exhausted from 
blind end of cylinder A. Spring then returns piston to 
starting position. 

As piston of A retracts, roller of LS-4 is momentarily 
contacted. This energizes solenoid FF of valve G and 
piston of this valve shifts directing air pressure to blind 
end of tool cylinder F. As tool finishes its work, roller 
of LS-5 is contacted, solenoid GG is energized, air 
pressure is directed to rod end of tool cylinder and 
piston retracts. As it approaches retracted position, 
roller of LS-6 is contacted. 

This energizes solenoid CC of D and AA of E, and 


Fig. 4. This valve makes possible movement of workpiece 
pneumatically, with mechanical equipment then taking over. 
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air pressure is directed to blind end of rotating cylinder 
B and to pilot connection of timer valve H. As collet 
opens, air blast takes place and will continue until 
piston in timer is retracted. When stem on piston in 
timer is lifted small electric switch LS-3 is contacted. 
This starts cycle over again as LS-1 is already depressed 
when workpiece drops into receiver. The safety feature 
of this circuit is that piston of A cannot advance until 
stem in timer advances when the cycle is completed. 

The stroke adjustment on cylinder A provides a 
positive stop so that the workpiece can be accurately 
located in the collet. 

If, instead of an air blast to eject the workpiece, it is 
desirable to use a solid ejector, then a three-way valve 
would replace two-way valve E and a spring-offset 
cylinder would replace the air ejection head. The spring 
offset cylinder can be mounted stationary and the piston 
rod can extend through the rotating cylinder and draw- 
tube. It would be well to mount some bearings in the 
draw tube to provide a guide for the long piston rod. 


Pneumatic Plus Mechanical Movement 


There are applications where it is desirable to move a 
workpiece a certain distance by pneumatic means then 
have a mechanical means take over. This can be done 
by the use of a three-position valve as shown in Fig. 4. 
This valve is designed so that when the spool of the 
valve is in the neutral position the inlet port is blocked 
and the cylinder ports are exhausting to atmosphere. 
This allows the piston of the cylinder it be moved freely 
by some external means. If an air motor is used in the 
circuit in place of the cylinder the shaft of the motor 
will be free to be rotated externally when the valve 
spool is in the neutral position. Valves having a spool 
design as shown in Fig. 4 may be manually-, solenoid-, 
or pilot-actuated. 

Figure 5 shows a basic circuit using a three-position 
valve actuated by pilot controls. It should be remem- 
bered that the pressure must be applied to the spool to 
keep the valve spool shifted. Any time pressure is 
released the spool will center itself in the valve body 
and inlet pressure will be blocked. Often a machine 
designer forgets this basic fact and does not make pro- 
vision in his actuating devices. When direct-acting 
solenoids or pilot-solenoid controls are used, then hold- 
ing relays can be used which often make it easier for 
the designer so that he can eliminate long cam bars or 
other actuating means. 

Cam-actuated, four-way valves are often used to 
provide movement of a workpiece especially where 
more than one movement is required. They can be 
located strategically on the machine so as to eliminate 
time lag and expensive controls. These direct-acting, 
cam-actuated valves are built for the more rugged 
applications and usually need very little maintenance. 
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Fig. 5. Top: circuit using 3-position valve, pilot controls. 
Fig. 6. Center: cam-actuated valves for transfer application. 


Fig. 7. Bottom: drawing shows simple circuit used to move 
a workpiece by using camshaft drive and limit switches. 
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SOLVING A HOIST PROBLEM 


HAVE YOU EVER noticed that, on occasion, an 
air hoist may operate with a jerky or erratic ac- 
tion? You might also have observed that the 
piston rod of the hoist had a tendency to drift 
when the valve was shifted to the neutral position. 
One plant engineer overcame this problem in the 
manner shown in the photo, Fig. 8, and by the 
circuit shown in Fig. 9. 


Accurate Positioning Possible 


With the circuitry illustrated the piston of the 
hoist can be positioned accurately because its 
mevement is similar to that of a hydraulic piston. 
Standard components used in this hoist were a 412 
in. bore by 42 in. stroke air cylinder; an oil 
reservoir made from two standard blind end air 
cylinder covers; a 4% in. diameter air cylinder 
tube and the necessary tie rods and nuts. Other 
standard items used were: a shuttle valve; a three- 
position, spring-centered, pilot-operated, four-way 
air control valve with all ports blocked in the 
neutral position; two small three-way toggle-op- 
erated, air-controi valves; a two-way, air-pilot- 
operated, spring-offset hydraulic valve; piping and 
fittings. 

To lower the piston of the hoist the operator 
pulls on the cord attached to the actuator of three- 
way valve E. Air pressure flows through E to pilot 
connection DD of valve D shifting its spool. At the 
same time, air pressure flows to pilot connection 
BB of valve B, shifting its spool. 
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Fig. 8. The circuitry on this air hoist application had 
to be redesigned to eliminate jerky, erratic operation. 
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They can generally be used where excessive heat is 
present. The should not be used in the presence of 
grinding compounds and other abrasive foreign matter 
unless protective covers are placed around the exposed 
spool section. The foreign matter will cause excessive 
wear on the bearing and spool. It may even work down 
and cause the packing to fail. 

The angie on the roller-actuating cams should be less 
than 45 deg so as not to throw too much side thrust on 
the stem bearing even though they are rugged. In appli- 
cation, if the valve stem of a spring-offset cam valve 
fails to rise when the cam rides off the roller it is likely 
that the return spring has broken or there is dirt between 
the stem and the bearing. The return spring breakage 
is not likely to happen except on very high cycling 
operations. 

In Fig. 6 we have a workpiece transfer application 
where cam-actuated valves are used. Here the work- 
piece contacts roller of four-way valve D which shifts 
spool of valve. Air pressure is then directed through 
the check section of flow control valve E to blind end 


of transfer cylinder B. Piston of B advances at a speed 
controlled by flow-control valve F. Workpiece is moved 
on to platform connected to cylinder A. 

When cam on rod of A momentarily contacts roller 
of G and piston reaches end of stroke, spool of G is 
shifted. This directs air pressure to blind end of pusher 
cylinder and workpiece is started toward door of heat 
treating furnace. 

Cam on tail rod depresses roller of valve L and air 
pressure is directed to rod end of furnace door cylinder 
and door is opened just before workpiece reaches it. 
Workpiece is shoved into furnace. Cam on tail rod of C 
depresses roller of three-way valves H and M. Pilot 
pressure is directed to pilot connections of valves D and 
G and spools shift. Air pressure is thus directed to rod 
end of B and rod end of C and pistons of both start to 
retract. 

As soon as pusher clears furnace and cam clears 
roller of L, air pressure is directed to blind end of K 
and furnace door closes. Cam on rod of B rides off 
roller of valve J and air pressure is directed to rod end 
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Air pressure is directed through valve D to 
blind end of cylinder A. As soon as the passage 
through C is opened, the oil leaving the rod end of 
A flows through B, then to bottom of oil reservoir 
C. Piston of A descends smoothly. 

To raise the piston of the hoist the operator 
pulls on cord attached to the actuator of valve F 
and air pressure is directed to pilot connection DE 
of valve D and to pilot connection BB of valve B. 
When spool of D shifts, air pressure is directed to 
top connection of oil reservoir C and pressure on 
the oil causes oil to move through the now opened 
passage of B onto the rod end of cylinder A. 
Piston starts to retract. 

Anytime that operator releases actuator of F, 
spool in valve D will center and the passage in B 
will close. This action provides a solid column of 
oil on the bottom side of A so that it will not 
drift. 

All the ports in valve D are blocked. The oper- 
ator can move the piston of A in very small in- 
crements by momentarily moving the actuators of 
either E or F. It is important that the reservoir 
contain enough oil to fill the rod end of the cylin- 
der when the piston is retracted. A non-foaming 
oil should be used. Lubrication for the air com- 
ponents is obtained from a line of lubricators 
located near them. 

This circuit can be elaborated upon by placing 
a flow control valve between valve B and the rod 
end of cylinder A. This will control the speed of 
the outstroke of the piston of A yet afford fast 
retraction. The user can select any size cylinder 


as long as he has a reservoir of corresponding 
capacity. 

Look around your plant, you will probably find 
a number of applications for such a hoist. You 
may want to use the same circuit to build an 
elevating mechanism with the cylinders placed 
under the floor. This arrangement conserves on 
plant space. End 
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Fig. 9. Circuit designed to solve the erratic hoist action. 








of lift cylinder A. Piston then retracts thus completing 
cycle. 

By using valve L the proper sequence between the 
pusher cylinder and the door cylinder is always assured. 
In furnace applications it is usually desirable to open 
the door, shove the workpiece into the furnace, retract 
the pusher rod and close the furnace door, all in the 
shortest period of time. This keeps too much heat from 
escaping and lessens the possibility of excessive heat 
transfer to the rod of the pusher cylinder. Excessive heat 
transfer is detrimental to the packings. 

There are many special control valves which, in 
reality, may differ only slightly from a standard design. 
Many of the special features are incorporated in the 
means of actuation. For example, most cam or mechan- 
ically-actuated valves are spring offset. For some instal- 
lations, however, such as shown in Fig. 6, it is desirable 
to shift the valve spool in one direction with a cam 
roller and in the other with a small cylinder. 

In other applications one may wish to use a cam 
actuator on one end and a solenoid actuator on the 
other. In other instances it may be necessary to use a 
manual actuator and a solenoid actuator. As one be- 
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comes involved in the more complex systems he may 
find need of special valves. The designer however should 
use good judgment in his selection. Any valve that is 
not a catalog item usually sells for a considerable 
higher price than does a standard valve. 

We find in pneumatic circuitry applications for cam 
shaft drives to actuate controls. Sequences can easily be 
set up by placing more than one cam on the cam shaft, 
by placing several lobes on one cam plate, or by placing 
several valves around the periphery of the cam plate. 
Pilot valves, solenoid-actuated valves, or cam-actuated 
valves are especially adaptable to cam shaft drives. The 
cam shaft is usally revolved by an electric motor through 
a speed reducer. A variable speed reducer is preferred 
so that the action can be speeded up or reduced for 
some particular application. Figure 7 shows a simple 
circuit which is used to move a workpiece by using a 
cam shaft drive and limit switches. Limit switches 
energize the solenoids and set up the sequence of opera- 
tion. 

In the next instal!ment we will discuss some of the 
air-hydraulic circuits used for moving a workpicce. 
End, Part VII 
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Where PRODUCT PURITY 
is important, protection gets a 
hand from Alcoa When protection against con- 


tamination from any source is vital, take a look at what Alcoa 
aluminum electrical rigid conduit offers. q| It needs no protective 
coating, because it forms its own—an oxide film that repairs it- 
self when damaged. @ It’s corrosion-resistant—stands up par- 
ticularly well against acids commonly present in food plants: 
citric, acetic, tannic. And the compounds that might form when 
aluminum is used are in most cases nontoxic, completely safe. 
q What else? Aluminum is lightweight (weighs about 1/3 as 
much as steel), so it’s easier to install. Aleoa conduit is also non- 
magnetic, nonsparking, and neat appearing. «| Consider all costs 
—initial, installation, maintenance—plus long service and you'll 
see why Alcoa aluminum conduit is a sound investment. q For 
full details, contact one of our nearby representatives. Or write 
to Rome Cable Division of Alcoa, Dept. 5-60, Rome, New York. 


@ ADDED PROTECTION against product contamination 
is provided by Alcoa aluminum conduit. It needs no pro- 
tective coating, resists corrosion, and is nontoxic. 


ROME CABLE 
DIVISION OF ALCOA 
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Regional Innovation — 


TEXAS, OKLAHOMA PLANT ENGINEERS 


Five Chapters Take Part in Progressive Conference 


REGION 9 was created to make it practical for a 

regional vice president to keep closer touch with 
AIPE chapters in the states of Texas, Oklahoma, Ar- 
kansas, Louisiana and Mississippi. Gerald Austin was 
elected regional vice president of the new region which 
now numbers five chapters, all in the states of Texas 
and Oklahoma. 

Vice President Austin called the first regional council 
meeting in January. The council proceeded with an 
innovation in regional activities, a progressive confer- 
ence in which all chapters would participate in a pro- 
gram covering a single week. This plan was consum- 
mated in March. 

Two of the chapters involved, Gulf Coast at Houston 
and Dallas-Fort Worth, are charter chapters. Corpus 
Christi is two years old. Oklahoma City Chapter had 
cooperated with the University of Oklahoma earlier in 
the month in a three-day seminar. To further demon- 
strate their enthusiasm during the conclave members of 


Oklahoma City Chapter’s Monday meeting at Tinker AFB 
had Col. C. V. Ekstrand, Director of Maintenance, as guest. 


Tuesday at the Dallas-Fort Worth meeting, Blake Brown 
(left) president of the chapter presided with guests, from 
left to right: W. C. Wallin, national president; Jack Parch- 
man, past regional vice president; Gerald Austin, Houston, 
vice president; Bob Cash, regional vice president-elect. 
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this chapter assisted a new chapter in Tulsa to get 
started. This added event filled out the regional council 
program to a full week. End 


The Gulf Coast Chapter at Houston made the Wednesday 
night meeting a special Ladies’ event and unveiled the new 
club banner for the first time. Gerald Austin, regional vice 
president and national vice president-elect, is on the left; 
Wesley Bonifay, Corpus Christi Club president, at right. 


Thursday, Corpus Christi had a big turnout for visitors and 
Paul Windsor (right, seated) of National Safety Council. 


Twelve engineers met on Friday in Tulsa to form a new 
chapter: O. B. Board; Ken Cook; Robert E. Dunlap; Jack 
L. Ferguson; Ted Hodges; W. G. Kelley; J. W. Kilmer; 
Leo Milan; J. J. Reese; Tex Richardson; Robert L. Scholz; 
and Carl A. Stevens. Dick Morris of Plant Engineering 
magazine and past national president, plus four members 
of Oklahoma City Chapter, Donald K. Andrews, J. W. 
Gregory, Jr., E. O. Kirk, and W. F. Stewart, were on hand. 
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MOST POWERFUL DRILL of its 
size available, the Black & 
Decker %" Standard. Pow- 
ered to pull a locomotive 
with full power in reverse; 
positive drive chuck 


DRILLS UPSIDE DOWN! B&D 
Magnetic Drill Presses stick 
like glue in any position; 
operate manually or with 
exclusive remote control. 
1° or %” capacities. 





TREMENDOUS TORQUE devel- 
oped by this %” H.D. Hol- 
gun® takes on the tough 
ones with ease. Compact to 
work in tight quarters, this 
tool’s a “best buy.” 


POWER WEARLY DOUBLED in 
B&D ", %° and %" End 
Handle Drills gives you 
more performance for the 
price . . . better control for 
heavy-duty applications. 


Make those heavy drilling jobs go quicker, easier 
. . . with the lightweight Black & Decker 4” 
Special Drill. Its precision-balance, compactness 
and years-ahead design make handling easier yet. 
And, of course, famous B&D rugged construction 
proves itself right through any job. 


No matter if you’re drilling a small hole in trim 
or a large hole in structural steel . . . you can find 
the drill you need, from 4” thru 1", in the line 
preferred throughout industry—Black & Decker. 
You always get the best motors, the finest construc- 
tion, the newest features (such as, full power in 
reverse). Why not see the complete line? 


G0) ack & Deckers 


QUALITY POWER TOOLS 


MAIL COUPON FOR FREE DEMONSTRATION --------------- 


Tue Biack & Decker Mrs. Co., Dept. 0806 
Towson 4, Md. (In Canada: Brockville, Ont.) 


© Please arrange for a demonstration of the (| ‘es Task ; 


following drill (s).- -Yellow Poges- 
O Please send me additional information on || ‘serve & Ses 


Company 
Address... 
ER Zone State 


a 
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News from the Plants 


Fully-Automatic Impregnating System Designed To Seal Castings 


A FULLY AUTOMATIC batch type impregnation system 
for sealing casting leaks is under construction by Prenco 
Manufacturing Corp., Roy«! Oak, Michigan. The new 
dual-autoclave machine is scheduled for delivery to an 
automobile manufacturer who will use it with metal oxide 
type sealant to impregnate cast aluminum engine parts. 

The system consists of two 5-ft by 5-ft capacity auto- 
claves, a sealant supply tank, a hot water recovery tank, 
automatic valving, safety devices and electrical controls. 

The autoclaves are equipped with fully automatic 
electro-pneumatic devices for lifting and swinging the lids. 
Once the parts have been loaded into baskets and lowered 
into the autoclave, the unit automatically goes through a 
complete impregnation and wash cycle. Lids swing into 
place, lower and clamp automatically; the autoclave is 
evacuated and a high level of vacuum drawn and held for 
the right length of time; metal oxide type sealant is admit- 
ted to the autoclave, which is filled to a predetermined 
level; air pressure is applied in the proper degree and for 
the right length of time; sealant is returned to the supply 
tank and the autoclave is purged with a charge of air; hot 
water is admitted to the autoclave; a purge-rinse air bub- 
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bler device gives the castings a thorough scrubbing in the 
hot water; the hot water is returned to the recovery tank; 
the autoclave is again purged with a charge of air; and the 
lids unclamp, lift and swing out of the way to permit re- 
moval of the impregnated castings. The complete cycle is 
fully automatic and requires no attention from the operator 
other than monitoring of the control panel to visually insure 
proper sequencing of all components. 


Support Rooms Within a Room At Sound, Vibration Lab 


A SOUND AND VIBRATION laboratory has recently been 
placed in operation at the York, Pennsylvania plant of the 
York Div., Borg-Warner Corp. The actual working areas 
of the new “Reverbatorium” consist of two high density 
poured concrete chambers, cast together and supported by 
steel springs for complete isolation from the larger sur- 
rounding concrete building. These interior rooms are 
constructed without parallel walls or ceilings. 

Also within the structure is a massive spring-mounted 
30,000-Ib seismic mass for extremely accurate measurement 
of vibration. 

The external structure is suspended from steel beams 
and has a sound lock inside the main door. Two spring- 
mounted reverberation chambers measure 36 by 28 by 20 
ft. high, and 25 by 19 by 15 ft. high. 


Rolling Mill Designed To Operate in a “Container” 


A ROLLING MILL designed to operate entirely by remote 
control, within an airtight steel enclosure vessel, has 
been designed and built by Loma Machine Manufacturing 
Co. It will be installed at the Atomic Energy Commission’s 
Hanford, Washington, works. 

The machine constitutes the major rolling facility serv- 
ing the Plutonium Recycle Test Reactor and will be used 
to produce fuel elements in a variety of shapes and con- 
figurations. 

Since plutonium readily oxidizes in air and there is 
danger of spontaneous combustion, it is necessary to proc- 
ess the metal in an inert atmosphere of argon. To facili- 
tate this, the machine has been designed for complete 
enclosure within a fabricated steel hood or glovebox. The 
four sections of the hood will be flange-mounted to the 
mill housings in cruciform shape, with two sections con- 
taining the run-in and run-out tables, as well as an electric 
resistance furnace, and the other two sections containing 
the mill drive spindles and the roll removal and storage 
ways. 

The entire hood is virtually a large vacuum vessel 
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which is evacuated, then backfilled to atmospheric pres- 
sure with argon in order to obtain an atmosphere of ac- 
ceptable purity. Rubber gloves techniques will be used 
in operating the mill, with the gloves being attached to 
the hood. 
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HALLOWELL 
UNIT WORK BENCHES 
more efficient—for every job 


MODEL 640 


MODEL 646 


HALLOWELL Unit Work Benches, with inter- 
changeable accessories, allow you to rearrange 
or add units for changing work requirements. 
Work flows smoother . . . your shop stays neater 

. when you equip with rugged, long-life 
Hallowell Benches. Widest selection of sizes and 
accessories in the industry. Order from your 
local distributor’s stock. No long wait for 
delivery. Mail coupon for complete catalog. 


COLUMBIA-HALLOWELL Division SPS 
Jenkintown 26 Pa, 
Please send me the Hallowell Full Line Catalog. 





NAME LE 
(Please Print) m7 


FIRM 





ADDRESS. 
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CITY. STATE 








COLUMBIA-HALLOWELL Division JENKINTOWN 2 Pa. «+ SANTA ANA, CALIFORNIA 
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News from the Plants 


Radioisotopes Used To Measure Thickness of Hollow Metal Castings 


A TECHNIQUE has been developed for dissolving 
Samarium-153, a low-energy radioisotope, in hydrochloric 
acid and using the solution to measure minute variations in 
wall thickness of an Allison turboprop engine’s vanes and 
blades. 

This comparatively novel use of an isotope in liquid 
form to determine thickness was developed at General 
Motors Research Laboratories. Although experience so far 
has been limited to this specific problem, the technique is 
thought to be applicable to other types of small hollow 
extrusions or castings whose design intricacies make gaging 
impossible by conventional mechanical, electrical or 
ultrasonic methods. 

The Allison engine blades measured about 1% in. long, 
an inch wide and varied in thickness from .010 in. to .050 
in. They were cast in a ceramic core mold, and an inspec- 
tion procedure was required to detect instances in which 
the core may have shifted during the casting process, 
varying the airfoil wall thickness. 

Because of a rather complicated internal structure, the 
wall thickness could not be measured by any standard 
procedure. An abnormally thick or thin wall section 
obviously would be likely to fail or rupture under the 
turboprop engine’s extremely hot operating conditions in 
service. 

In thickness measurements radiation energy is particu- 
larly important. A gamma energy was required so that a 
small change in the airfoil thickness would cause a detect- 
able change in radiation intensity—counts per minute of 
radiation through the wall thickness. 

Thickness of each blade and vane under test was 
measured at 12 locations, six on the concave and six on the 
convex sides. A fixture was designed to insure exact posi- 
tioning of the gamma ray detectors. 

The samarium solution was injected into the blade or 


vane with a hypodermic syringe. Following examination, 
the liquid isotope was removed for futher use and the parts 
cleaned in mild acid. The nuclear measurement technique 
leaves the parts free of any radioactivity and ready to use 
in assembly operations. 

The fundamental principle of the airfoil thickness deter- 
minations was the relationship of the radiation count rate 
to the thickness. From these counts the researchers could 
plot a curve of thickness versus intensity of radiation 
through the vane or blade walls. Thus, standards for 
measurement of the blade wall thickness were set. 

Later a number of test specimens were cut open and 
measured optically. The thicknesses measured with the 
isotope technique in most regions of the blades and vanes 
were within 3 to 10 per cent of optical measurements. 


Moving Spray Nozzles Automatically Coat Contoured Steel Sheets with Glass “Slip” 


mosphere glass-fusing furnace is divided into three gas- 

fired radiant-tube firing zones and two cooling zones. 
After cleaning, blasting, and forming to radius, the steel 

sheets produced in the plant are sprayed with an even coat- 


RECENTLY PUT INTO operation at its Kankakee, Illinois 
plant, by A. O. Smith Corp., is the first completely auto- 
mated production line for the fusing of glass to steel. It is 
a major portion of a 164,000-sq ft addition. 

The new line is comprised of nearly 3000 ft of overhead 
conveyor line which winds its way through steel forming, 
washing, grit blasting, liquid glass spraying booths, a large 
drying oven and then through the longest glass-fusing fur- 
nace of its kind. 

The 180-ft-long, U-shaped, continuous controlled at- 


ing of liquid glass, called “slip,” automatically applied to 
the steel sheet as the spray nozzle assembly moves up and 
down, from right to left, in a semi-circle following the 
contour of the sheet. The opposite side of the sheet is 
sprayed in the same manner. The spray booths are de- 
signed with down-draft ventilation, to reclaim overspray. 

The liquid glass is supplied from a continuously agitated 
tank, through taps off a circulating line. Pressure regulators 
control flow through each nozzle, to provide a uniform 
coating on the steel sheet. 

The sprayed sheets move into a gas-fired convection 
dryer in which they are suspended for approximately 10 
minutes as they move along figure S passages in the dryer. 
The sheets travel in a 35-second moving, and 45-second 
standing cycle as they are dried. A “full” furnace line 
handles 45 sheets an hour. 

At the end of the drying cycle, they are manually trans- 
ferred to the furnace conveyor line, or into storage. In the 
furnace, the sheets are heated to approximately 1520 F, 
then cooled in two cooling sections (one water-jacketed, 
the other air cooled) to a temperature of 100 F. Emerging 
from the furnace, the sheets are inspected, unloaded from 
the conveyor and stacked on a skid for transfer to the 
packing and storing area. 
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Shown here is a section of final testing area. Voltage tests are being applied to full reel lengths of cable before shipment. 


ANOTHER BIG REASON WHY 


YOU SHOULD CONSIDER ANACONDA BUTYL (AB) CABLE— 


SPECIALIZED QUALITY CONTROL AND INSPECTION 


From the start: Raw-material suppliers are required to sub- 
mit certified test reports. Then, tests and sampling at our 
plant offer extra protection even before production begins. 
To finish: Here's the final inspection line where the finishing 
touches are applied and where every inch of cable is care- 
fully inspected. Perhaps you already know that Anaconda 
test procedures are much above industry standards. But do 
you know that test voltages on Anaconda Butyl (AB) Cable 
are 125% of industry standards—that minimum corona level 
is 150% of rated voltage to ground? 

Quality control at Anaconda is more than mere testing 
and inspection. It is built into every manufacturing step. 
That's why you can be sure your Anaconda cable will be of 


high quality—why you can be sure Anaconda Butyl (AB) 
Cable is the finest rubber-insulated cable you can buy. 
Everything you need to know about Anaconda Butyl 
(AB) high-voltage cable is neatly summed up in a new 
booklet, DM-5903, “Anaconda High-Voltage Durasheath* 
Cable.” For your copy, write to: Anaconda Wire & Cable 
Co., 25 Broadway, New York 4, N. Y. «nee. u.s. pst. of. era 


ASK THE MAN FROM 


ANACONDA 


ABOUT BUTYL (AB) HIGH-VOLTAGE CABLE 
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Davis, Calif—Hunt Foods and In- 
dustries, Inc., Fullerton, Calif., plans 
to construct a $4-million food pro- 
cessing plant. Work is already under 
way on the new plant which is ex- 
pected to be ready to process the 1961 
tomato crop. 


Los Angeles, Calif—Richfield Oil 
Corp., 579 Fifth Ave., and Witco 
Chemical Co., Inc., 122 E. 42nd St., 
both of New York City, N. Y., have 
formed Witfield Chemical Corp., a 
jointly owned venture which will con- 
struct and operate a $1.75-million 
petrochemical plant for the production 
of dodecylbenzene, a raw material used 
in the manufacture of detergents. 


Plant wili be located next to Richfield’s 
Watson Refinery here. Plans for the 
construction of the new facility will 
be awarded shortly and completion is 
planned for the spring of 1961. 


Decatur, Ill.—Mueller Company, 512 
W. Cerro Gordo, this city, plans to 
construct a new warehouse, new pro- 
duction facilities and new executive 
offices at company’s present facilities 
located here. Expansion program will 
add 261,500 sq ft to present plant area. 
Cost of expansion and new plant addi- 
tion will be approximately $4 million. 
Another $1 million will be spent for 
new equipment. 


Galesburg, Ill—Gates Rubber Co., 
1001 S. Broadway, Denver, Colo., plans 
to construct a plant here for the pro- 
duction of rubber hose. New facility to 
cost approximately $4 million will sup- 
plement hose-making operations in 
Denver, Colo. 


Fort Wayne, Ind.—Wabash Fibre 
Box Co., subsidiary of Western Paper 
& Mfg. Co., Terre Haute, Ind., will 
begin construction at once of a paper 
plant in Fort Wayne, Ind., at a re- 
ported cost of approximately $500,000. 
Plant will be completed late this year 
and is expected to go into production 
early next year. 


Catlettsburg, Ky.—Pittsburgh Chemi- 
cal Co., a wholly owned subsidiary of 
Pittsburgh Coke & Chemical Co., will 
construct a new plant near here along 
the Big Sandy River in Boyd County, 
Ky. New plant will be erected on a 
300-acre tract which the company re- 
cently purchased and is scheduled for 
completion early in 1961. Cost of the 
facility is reported to be about $4 mil- 
lion. 


Lake Charles, La.—Cities Service Co., 
Bartlesville, Okla., will begin work at 
once on the construction of a multi- 
million dollar petrochemical plant on 
large site here, adjacent to the present 
Cities Service Refining Corp. facilities. 
New plant wili have an annual capacity 
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of 120 million-Ib of ortho-xylene, which 
is derived from components produced 
in the refining of crude oil and is used 
in the manufacture of synthetic resins, 
pharmaceuticals and dyestuffs. 


Baltimore, Md.—Bethiehem Steel 
Corp., Bethlehem, Pa., plans major ex- 
pansion of company’s Sparrows Point 
plant located here, which will increase 
plant’s steel-making capacity by some 
800,000 tons per year or nearly 10 per 
cent, within the next two years. Ex- 
pansion will be a multi-million dollar 
project and will be included in the 
$197 million authorized for the com- 
pany’s current plant expansion and 
improvement program. 


Cooley, Minn.—M. A. Hanna Com- 
pany, Leader Building, Cleveland, O., 
plans to construct a pilot plant to test 
the possibility of processing semi- 
taconite. Semi-taconite is a low grade 
iron ore that has no commercial use. 
Company plans to spend about $2 mil- 
lion on the test plant which will have 
an output of about 10 tons of iron ore 
per hour. 


Kearny, N. J.—Western Electric Co., 
195 Broadway, New York, N. Y., has 
authorized a $10-million expansion and 
construction program of company’s fa- 
cilities located here. Proposed con- 
struction includes two one-story build- 
ings with a total of 500,000 sq ft of 
floor area. Work on the buildings will 
get under way at once and is expected 
to be completed in 1962. One building 
will be used as a merchandising opera- 
tion and the other for storage. 


Paulsboro, N. J.—Dixon Chemical In- 
dustries, Inc., plans to construct a new 
facility on large site here for hydro- 
fluoric acid production. The chemical 
is used to process uranium and other 
metals and to manufacture refriger- 
ants, aerosol propellants and fluorine- 
containing plastics that resist corro- 
sion. New plant will have a capacity of 
11,000 tons of hydrofluoric acid annu- 
ally, with a by-product capacity of 45,- 
000 tons of anhydrous calcium sulfate, 
used in building materials. New struc- 
ture will be erected next to present 
facilities of the company, producing 
sulfuric acid. Cost of the new facility 
reported to be about $3.5 million. 


Watchung, N. J.—Lockheed Electron- 
ics Company, 2555 N. Hollywood Way, 
Burbank, Calif., plans to construct a 
large plant, near here, along Route 1, 
on a 212-acre tract of land recently 
acquired for the purpose. Company 
plans to get under way as soon as pre- 
liminary engineering work is com- 
pleted. 


Hammondsport, N. Y.—Taylor Wine 
Company, Inc., has authorized the con- 
struction of a multi-million dollar fa- 


cility which will eventually increase its 
productive capacity by more than 50 
per cent. Company has already bro- 
ken ground for a two-story wine stor- 
age cellar, the first of five stages of a 
winery expansion program scheduled 
for completion by 1963. The new cellar 
will add substantially to the capacity 
of the winery. 


Queens, N. Y.—Industrial Plywood 
Co., Inc., will break ground soon for 
a 100,000-sq ft plant to be the largest 
integrated plywood facility in the 
country. Proposed structure is to be 
completed this year at an estimated 
cost of $1.75 million, exclusive of the 
automated production line and laminat- 
ing equipment. Plant will be con- 
structed by the Newton Iron & Steel 
Co., for lease to Industrial Plywood 
for a period of 15 years. 


South Point, O.—Allied Chemical 
Corporation’s Nitrogen Division, 40 
Rector St., New York, N. Y., plans 
major expansion and improvement pro- 
gram at company’s works located here. 
Company plans to expand methanol 
capacity by at least 50 per cent with a 
35 per cent expansion of formaldehyde 
capacity. 


West Carrollton, O.—Kimberly-Clark 
Corp., 4500 N. Commercial Ave., 
Neenah, Wis., plans expansion of the 
Moraine Paper mill located here. Com- 
pany plans to triple production of 
business and envelope papers by con- 
struction of approximately 200,000 sq 
ft of additional floor space and the in- 
stallation of a new paper machine for 
production of bond and offset papers. 
Construction will get under way at 
once for completion by December of 
1961. Cost of project including instal- 
lations reported to be about $12 mil- 
lion, 


Springfield, Ore—The Borden Com- 
pany, 350 Madison Ave., New York, 
N. Y., has announced a three-part con- 
struction and expansion program for 
its chemical complex located here. The 
project involves the expenditure of 
more than $1 million and is scheduled 
for completion by the summer of 1961. 
Plans include construction of a new 
product development laboratory, a dry 
adhesives plant, and expansion of exist- 
ing synthetic resins and formaldehyde 
production facilities. 


Bagdad, Pa.—Allegheny-Ludlum Steel 
Corp., Oliver Building, Pittsburgh, Pa., 
has authorized a three year, $40-million 
expansion and modernization program 
which will include a new steel rolling 
mill and processing mill on a 90-acre 
building site here, near the company’s 
West Leechburg Works. New facility 
will process high-grade strip steel, a 


(Continued on poge 270) 
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Plexiglas glazing could have saved this replacement cost! 


Have you checked the figures lately on your cost of replacing 
broken windows? Chances are that it is high, and here’s a 
money-saving solution. Use PLEXIGLAS® acrylic plastic. OHM £ HAAS 
PLEXIGLAS window glazing withstands impact, shock and : COMPANY 
vibration. It is lightweight . . . weather-resistant ... easily FSS 

installed. Call your nearest distributor for advice and service === a 
on clear transparent sheets or tinted and translucent colored 

sheets. He is listed under PLEXIGLAS in the Plastics section of 4, conede: Rohm & Haas a 
telephone directories in major cities. West Hill, Ontario 


CALL YOUR AUTHORIZED PLEXIGLAS DEALER 


PROMPT DELIVERY * TECHNICAL ADVICE * FULL RANGE OF SIZES AND COLORS 
For more facts circle 576 on Reply Card 
June, 1960 167 


Chemicals for Industry 








WESTINGHOUS 
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PITTSBURG? 


YOUR WESTINGHOUSE DISTRIBUTOR INSIDE SALESMAN— 


ALWAYS AVAILABLE 
TO SAVE YOU MONEY 


You know him well ... though you may 
never have met. 

Every time you call your Westinghouse 
distributor, you recognize his courteous 
and friendly voice. Inside Salesman is his 
title, but that doesn’t begin to describe the 
jobs he does for you. 

Materials consultant, order writer, ex- 
pediter, trouble-shooter, hub of communica- 
tions ... his main function is service. 

He’ll take your order on the phone. He 
knows what’s in stock ... offers guidance 
on your purchases . .. and more than that, 
he’ll make sure you get the order when you 


need it. 

You’ve probably marveled at his encyclo- 
pedic knowledge . . . able to answer any 
question you may ask from his “six-foot” 
shelf of catalogs. 

Yes, the Inside Salesman is often the 
most important man in the whole distribu- 
tor operation. He’s the man you can count 
on when the pressure’s on. 

He’s one more excellent reason it pays 
you to do business with your Westinghouse 
electrical distribution outlet. Call him next 
time you need fast delivery of quality elec- 
trical products. J-94139 


you CAN BE SURE...1F ITS 


Westinghouse | 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE 
PRESIDENTIAL CONVENTIONS, JULY 10-29 


Here are some of the many products stocked by your Westinghouse distributor 


Westinghouse dry-type trans- 
formers are approximately 50% 
smaller and lighter than other 
transformers of equivalent rat- 
ings, enabling distributors to 
carry standard stocks — for im- closed. 
mediate delivery — for ratings *Trade-Mark 
up to 75 kva. 


Westinghouse SAF-T-VUE* 
breakers are unique in their abil- 
ity to provide saf 
protection, yet 

whether contacts are open or 


e, sure circuit 
let you see 


Westinghouse Life-Line® “A” 
motors, Standard motors in dis- 
tributor stocks provide a com- 
plete line immediately available 
for many “special” motor re- 
quirements. 


Watch for the Westinghouse Industrial Apparatus Caravan 
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surface 





Neat, modern-looking ““Twinduct” Surface Raceway 
provides both high and low potential service under a 
single cover. Recessed, or surface-mounted ‘““Twin- 
duct” is the most attractive surface raceway for pro- 
viding complete electrical services in office buildings, 
apartments and other commercial buildings. 
“Twinduct” is not only attractive, but easy to 
install; offers large, unobstructed wiring areas; and 
has 4%” and %” knockouts and mounting holes on 








15” centers. Wires are simply “laid in,”’ secured with 
twist-in steel bridges, and the cover screwed on—fast 
and easy installation. 

“Twinduct” is but one of a complete system of 
National Electric “lay in” surface raceways which 
fit every electrical application involving loads from 
15 to 60 amps. For complete information, write to 
National Electric Division, H. K. Porter Company, 
Inc., Porter Building, Pittsburgh 19, Pa. 


NATIONAL ELECTRIC DIVISION PORTER H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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No other 125 Ib. Union Bonnet Bronze Gate Valve 
has all these features Union Bonnet for extra safety... 


cylindrical body design to distribute pressure uniformly and prevent distortion... 
extra thickness at points of greatest strain .. . these features alone provide the 
vital margin of superiority over other valves in its class. Together with 
Stemalloy Stems®, Non-Slip® Handwheels, and many other exclusive features, they 
actually put this outstanding new valve in a class by itself. You will see why 
when you compare it part-for-part with any other valve designed for similar service. 
Let your Lunkenheimer Distributor make this comparison for you, or write the 
Lunkenheimer Company, Cincinnati 14, Ohio. 
wets * BRONZE: IRON: STEEL: PVC 
‘mond. LU WN HEIME R 


a Valve on a 


bse 4B THE ONE Vile NAME IN VALVES 


0.360-85 
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can help you. . . 


STOCK ONLY THE PARTS 
THAT SAVE YOU MONEY 


RIGHT NOW you have items of electrical 
equipment that are so vital they could halt 
your entire production line if they stopped. 
The lack of an important repair part could 
mean hours, days, or even weeks of widespread 
downtime—downtime that is many times more 
expensive than the cost of stocking the part. 

But you want to stock only those parts that 
save you money by their availability. That’s 
where General Electric’s Productive Mainte- 
nance program can help you. 


ONE IMPORTANT ELEMENT of Productive 
Maintenance is the evaluation of critical 
equipment and parts. First, make a list of all 
electrical equipment that could interrupt or 
delay production by its failure. Then, for this 
critical equipment, calculate the total failure 
cost under all different levels of parts stock. 


A typical comparative calculation for a 125 
hp, dripproof motor is shown below. 


Finally, balance these “total failure cost” 
figures against the cost of the spare parts and 
the probability of equipment failure. This 
gives you a logical way to determine the best 
balance between parts investment and equip- 
ment protection. 


NOW, while your equipment is operating, is 
the time to establish your spare parts re- 
quirements. Ask your General Electric Sales 
Engineer to help you. And ask your G-E Appa- 
ratus Service Shop representative to show you 
how General Electric service facilities and 
Productive Maintenance can work for you. 
Section 678-02, General Electric Company, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





























. 
we “hes 


_ Add Ai. bly. 
** Add repair cost, on straight-time basis, of failed unit. 





bly, and transportation time to actual repair time. 
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BUFFALO SINGLE 
UCTION PUMPS 


PUMPING APPLICATIONS: @ Clear water © Saturated refrigerants @ Chemicals 
@ General Service 


ADVANTAGEOUS FEATURES: @ Interchangeable parts @ Full ball 
bearing construction—takes speeds to 3500 rpm. @ Durable solid shell 
@ Efficient design @ Available in most machineable alloys 


Few pumps are so adaptable to so many jobs. For 
capacities from 5 to 1200 gpm, they are the answer 
from clear water supply to handling an acid 
solution. High-speed ball bearing design 
often means selection of a smaller size 
for a given volume. Durable overall 
construction means low costs 
over the long |pull, too. Write 
today for Bulletin 976 and 
see how profitably 
you can put these 
almost universal 
pumps to 
work! 


BU FFALO PUMPS DIVISION OF BUFFALO FORGE COMPANY 


Buffalo, N. Y. 


Buffalo air handling equipment to move, heat, 
cool, dehumidify and clean air and other gases. 
ffaio Centrifugal Pumps to handle most liquids 


- Bu 
Buffalo Machine Tools to drill, punch, shear, bend, siit, 4 wy L.) and slurries under a variety of conditions. 
notch and cope for pr or plant maint ie — 
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This direct drive—governor controlled, vertical grinder/sander is a 
production booster. It maintains a safe high speed with medium-heavy work 
loads (where most of your grinding is rated). Cleco’s No. 1600 Grinder has a 
high-strength, heat-treated aluminum casing and a built-for-safety, heavy spring 
governor. Its casing is constructed in one-piece, giving you a light weight tool 
that can take the bumping and dropping you know it will receive. This feature 
plus the tool’s inherent low maintenance features will endear the No. 1600 
Grinder to every maintenance department. 


OTHER IMPROVEMENTS INCLUDE: A choice of throttle arrangements ... 
1) Butterfly on-and-off safety throttle; 2) Butterfly on-and-off with throttle 
detention; 3) Standard lever throttle. A dead handle that can be positioned 
from 90° to 120° from throttle handle, or it may be removed entirely for 
close work. A remarkably safe, stainless steel governor that can be custom-set 
to your air pressure. 


CLECO’S No. 1600 Grinder/Sander weighs only 72 ibs., is 7 ins. high, and utilizes 
a & in. cupwheel. Available in three speeds: 4500, 6000, and 8000 r.p.m. FOR A DEMON- 
STRATION-TRYOUT, CALL YOUR LOCAL CLECO® REPRESENTATIVE. FOR DESCRIPTIVE 
LITERATURE, WRITE: 


A Division of REED ROLLER BIT COMPANY 
P. 0. BOX 2118 e HOUSTON 1, TEXAS 


IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd. 
927 Millwood Road, Leaside (Toronto), Ontario 
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Need a Motor Speed Control that... 


*% Delivers rated torque over wide ranges of speed without causing 


pulsation or chatter? 
*% Requires no warm-up, is smooth starting, and has high initial torque? 
* Can be instantly started, stopped, or reversed at any load? 


*% Has long life? 


General Radio Variac® Motor Speed Controls 
have all these features. They are designed to 
operate d-c motors from a-c lines. Thus, they com- 
bine the excellent starting characteristics and good 
regulation of d-c shunt- and compound-wound 
motors with all the conveniences of a-c operation. 


Ten models. ..in sizes from 1/15 hp to 3/4 hp 
...can be purchased complete or in stripped- 
down styles for installation by original equipment 
manufacturers ... quantity discounts apply... 
motors available. 


Type 1701-AK 


stri -down 
speed range model oem 


for shunt motors 1/15 hp or less 0 to rated 1701-AK 1701-AKW 
0 to 2x rated $95 $72 


for shunt motors 1/15 hp or less 0 to rated “—— 











for series or universal motors 0 to rated 1701-AU 
1/15 hp or less $95 





for shunt or compound motors 0 
1/12 hp to 1/6 hp to 
to 


to rated 1703-A 1703-BW 
1.25x rated $110 $90 
5x rated 


1. 
for shunt or compound motors 0 to rated 1700-8 1700-CW 
1/4 hp to 1/3 hp 0 to 1.15x rated $180 $155 


for shunt or compound motors 0 to rated 1702-A 1702-BW 
1/2 and 3/4 hp 0 to 1.15x rated $255 $215 

















Complete information GENERAL RADIO COMPANY aaa. 


WEST CONCORD, MASSACHUSETTS | in Electronics 





NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 
District Office in efield, N. J. Oak Pork Abington Silver Les Altos Los Angeles Toronto 
Whitney 3-3140 F Villége 8-9400 HAncock 4-7419 SUniper 5-1088 WhHiteciif# 8-8233 HOllywood 9-6201 CHerry 6-2171 
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<\. SELECTING 
DRYERS ano 


COOLERS 
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ives complete story on Jeffrey 
Vibrating Bryers at gee Coolers . . . drying principles, 
direct or indirect heat dryers 


we (‘= y= equipment. 


(ONT TT a 


THE JEFFREY MANUFACTURING Co. 
905 North Fourth Street « Columbus 16, Ohio 
Please check: 


OI am interested in rental equipment for tests. Send 
information. 


CO) Send copy of Catalog 953. 











Jeffrey’s Testing Laboratory is often called upon to 
run sample materials on dryers or coolers to evaluate 
results. This service is at your disposal... however, it 
must be recognized that material processed under 
production conditions can often change characteristics 
during shipment. 

Thus Jeffrey offers direct and indirect dryer and 
cooler sections, on a rental basis at nominal charge, so 
that you can make pilot plant or production tests in 
your own plant. Here is the way to be sure of results 


in advance. Send coupon for information. 
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AND I'M RATED AT 
7000 AMP 
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I-T-E introduces the new MN frame molded case circuit breaker. Same dimensions as former 800 amp breaker. 
Rated at 1000 amp continuous, interrupts 50,000 amp at 240 volts, 25,000 amp at 600 volts. Send for all 
the details. Write I-T-E Circuit Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 


(Ht | I-T-E CIRCUIT BREAKER COMPANY 
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NOW! MATCH THE PRESSURE REGULATOR TO THE JOB 


LARGE ... SMALL... FOR REGULATING AIR, STEAM, WATER, And they're sensitive—they detect minute variations in flow 
LP GAS, ACETYLENE, AND SOME OILS — Watts has the right rate, control them accurately with minimum pressure drop, 
pressure regulator to control them all! precisely. yet offer maximum flow capacity. 


Watts pressure regulators are compact, designed for the There's a complete line of regulators for air, ranging from 
job. No jury-rigging needed. Nor do you have to settle for a Y_” to 1", with or without gauges. Conveniently-located Watts 
bulky, high-priced regulator designed for an entirely different distributors ship from stock on receipt of your order. 


application. WRITE FOR FREE TECHNICAL CATALOG 


\ 
FILTERS \ 
REGULATORS \ YOUR SAFE SPECIFICATION 
LUBRICATORS \ 


Watts Regulator Company, Industrial Division, Lawrence, Mass. 
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Some Straight Talk 
On Steam Trap Capacity 


...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and co 

by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 lbs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

*1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie. return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 
Figure 1 shows a 4” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 Ibs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 lbs. per hr. Now, would this 
4” orifice if used in a 34” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 Ibs. of hot 
condensate per hour? The answer is 


























Fig. 2—Determination of the 
hot condensate capacity of o 
steam trap. 


Fig. 1—Determination of the cold water 
capacity of a sharp-edged orifice. 


%” discharge pipe 


Return Header 








“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water weighs 62.4 
Ibs. per cu. ft. At 15 lbs. pressure 
and 250° F. water weighs less than 
59 Ibs. per cu. ft. This difference in 
density alone reduces the lbs. per 
hour capacity of the orifice by over 
5%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static’ pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The %4” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 Ibs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 lbs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 lbs/hr. 
or just about half of the capacity of 
the 4%” orifice for cold water. 


How Armstrong 
Determines Capacity Ratings 
Armstrony trap capacity ratings are 
based on hundreds of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let’s go back to the example cited 
above and in Figure 2. The trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 Ibs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 Ibs. per hour for this pres- 
sure—just to be on the safe side. 
For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


* + * 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstrong 
Steam Trap Book. Ask your local 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
9129 Maple Street 
Three Rivers, Michigan 


@® armsTRONG 
STEAM TRAPS 


“See our catalog in Sweet’s Plant Engineering File’’ 
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Watts Regulator Company, Industrial Division, Lawrence, Mass. 
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Wall panels are tan Shadowall® with aluminum 

channel mullions projected from window jambs. 

Band of gray Shadowall® is a monitor, set back 

about 25 feet. 

Site: New Transistor Plant, Philco Corporation, Lans- 
dale Division, Lansdale, Pa. 

General Contractor: Wallace Engineering & Construc- 
tion Co., Philadelphia. 


EGSCO Metal Wall Panels 
for structural 
versatility.... 


EGSCO metal wall panels provide 
the building designer with maximum 
selection. Their versatility and 
adaptability to all types of construc- 
tion are virtually without limit. 
Their variety of color and configu- 
ration lead to design innovations 
where used alone, but also are com- 
patible and easily adapted to other 
wall components of masonry, metal 
or glass. 

EGSCO panels are made of alu- 
minum or steel in contemporary 
structural colors, of baked-on epoxy 
enamels scientifically bonded to the 
metal. Together with their ample in- 
sulation, concealed fasteners and 
structural strength, EGSCO wall 
panels assure sound construction of 
enduring appearance. 

Modest in material price to begin 
with, EGSCO panels are designed 


for a specially developed erection 
For complete specifications on EGSCO 


technique that reduces erection 
man-hours substantially below the 
norm, further contributing to over- 
all construction economy. 

EGSCO erection crews have the 
experience and know-how to erect 
any of these metal wall combina- 
tions quickly, soundly and at a 
realistic cost. 


June, 1960 


products, see Sweet’s Files: 3a/Sm, 
8b/Sm, 8b/Smi, 2a/Sm, 2c/Sm, or 
write direct to: 


ELWIN G. SMITH & CO., INC. 


WILLIAMS ST. PITTSBURGH 2, PA. 
Manufacturers of fa EGSCO” Metal Wall Products 


Boston ¢ Chicago « Cleveland « Detroit « New York « Philadelphia « Pittsburgh « Toledo 
For more facts circle 588 on Reply Card 
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MBOL OF FULL VALUE 





With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 
manufacturer can match this complete General Electric package. 























PLANT ENGINEERING 


PLANT ENGINEERING 





for shipment In one week 


Delivery faster on popular ratings of 
lighter, redesigned General Electric 
Distribution Equipment Transformers 


Factory stocking of the most frequently ordered 
ratings of Distribution Equipment Transformers* 
now permits General Electric to ship your order 
in only one week. 
Just one week (for final testing and assembly ) 
after your order is received, the transformer is 
on its way to your installation. This means that 
delivery to you is as much as five weeks faster. 
The stocked ratings include: 
OA-T-60-500 kva—4160 Delta—480Y/277 
OA-T-60-300 kva—4160 Delta—208Y/120 
OA-T-60-225 kva—4160 Delta—208Y/120 . 
OA-T-60-500 kva—4160 Delta—208Y/120 -~ ss 
OA-T-60-300 kva—4160 Delta—480 Delta STACKER-TYPE construction STURDY CONSTRUCTION 
Other ratings in the 112142- to 2500-kva range features wound core for more ef- makes three-legged design 
can be shipped in just six weeks. ficient transformer. well suited for industrial use. 


14% lighter, two designs 


The complete line of Distribution Equipment 
Transformers has been redesigned to provide a 
unit which is both 14 percent lighter and me- 
chanically stronger than previous models. 
Two standard designs are available for cable 
connection to remote apparatus or as integral 
parts of unit substation equipment. The con- 
ventional three-legged core construction is pro- 
vided in ratings 300 kva and above, and the 
space saving stacker-type unit is supplied for 
ratings 11242 to 225 kva. 
Faster shipment is typical of the many bene- 
fits available with General Electric’s Certified 
Full-value transformers. For full data contact 
sade Miseie Co, Gcumentely 600 Yee Two DESIGNS of Distribution Equipment Transformers are 
, : ‘ available, conventional three-legged (left) and stacker-type. 


* Oil and Pyranol Filled, 112% to 2500 kva 
Pyranol is a Reg. Trade-mark of General Electric Company. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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CUT CASTER REPLACEMENT COSTS 
THROUGH STANDARDIZATION 


3100 GENERAI. DUTY 

The new 3110 Series “no-King- 
” caster, Po wT priced 

or the wides t range of “general 

duty” applications. Available in 

wheel sizes 21/.—6”, in a variety 

of wheel types. 


standard caster 
series by 7ezpialan 
serve most 
replacement 
needs 


Leeper LIGHT MEDIUM DUTY 

t 4000 series is a versatile 

Sock of of all trades” for light to 

medium gtd applications. 

Available in a vari wheel 
types in sizes of 314” to 6”. 


4300 SERIES MEDIUM DUTY 
Heavy, cold-forged construction 
hundreds of general Tere hes 
ory 
warehouse jobs. Handle loads 
to 800 Ibs. per wheel. 5”, 6” 
and 8” wheel diameters, wide 
range of wheel materials. 


5200 SERIES MEDIUM HEAVY DUTY 


duty series casters are 
5400 SERIES HEAVY DUTY both f 
The heavy duty cold forged oF et , 
soeeee t rin, 7 aes 
towing as we 
Sir eereelaes Tred capsctees 
es capacities 
to 2500f in wheel sizes of 6”, 
8” and 10”. 


limits to 1200 Ibs. 
Wheel sizes froni 
diameters, steel, 


Most industrial caster applications do not require 
special construction models, but can be handled at 
lower cost by one of these 5 economical, standard 


Rapistan caster series. 


For those unusual applications, Rapistan, too, makes 
a full line of hot forged and other special design 
casters. But on the majority of your in-plant trans- 
portation jobs, you can probably reduce your caster 


WRITE TODAY FOR 

New Caster & Wheel Catalog con- 
taining useful information on selec- 
tion, installation and maintenance of 
casters and wheels. Ask for Cata- 
log DP 104. New Caster & Wheel 
Wall Selection Chart. Illustrated to 
let you select caster and wheel re 
quirements at a glance. 


rubber 
Durastan wheel materials. 


- Rapistan 5200 medium-hea 
ay designed 


warehousing operations. peed 
caster. 
to 10” 
and 


maintenance and replacement costs with one of the 
standard “big 5” by Rapistan 

They're all available in a variety of wheel sizes and 
materials, to handle varying loads over a wide 
range of operating conditions. Because they're 
available from local stocks, you are able to receive 
them on short notice, keeping your down-time to 
minimum. 


For the name of your nearest Rapistan caster dis- 
tributor, write to The Rapids-Standard Company, 
c., Dealer Products, 791 Rapistan Bldg., Grand 


Rapids 2, Michigan. 


CASTERS AND WHEELS 


For more facts circle 590 on Reply Cord 


PLANT ENGINEERING 








HAMMERS 
WITH AUTOMATIC 
POWER ROTATION 


HAMMERS 
WITHOUT 
ROTATION 





DRILLS 
WITHOUT 
HAMMERING 


New! Revolutionary Skil Roto-Hammer 


Exclusive 3-way action obsoletes all other electric hammers! 


It’s actually 3 different tools in one: 
Powerful hammer with automatic power 
rotation that drills holes in masonry up to 
65 times faster than by hand... up to 5 
times faster than ordinary hammers. . . 
without tiresome rotation of star drills. 
Hammer without rotary action for all 
kinds of hammering jobs, including chan- 
neling, routing, chiseling, riveting, demo- 
lition work, setting self-drilling anchors. 
Drill without hammering action for bor- 
ing holes in masonry, wood, metal, or any 


material that can be drilled with standard 
electric drills. 

Costs per hole are lowest of any ham- 
mer (see chart). Maintenance costs are 
lowest, too, because of unique “electro- 
pneumatic” drive. No springs to break 
... powerful hammering is air actuated. 


Ask your Skil distributor for demon- 
stration of Model 726 (4-1 inch) and 
Model 736 (1-2 inch). Or write for 8-page 
brochure. Skil Corporation, 5033 Elston 


Ave., Chicago 30, Ill. Attention: Dept. 429¢ 


»«- and SKILSAW POWER TOOLS 
For more facts circle 591 on Reply Card 


LOWEST COST PER HOLE 
Based on 1000 holes (%" x 4” deep) in 
masonry—labor at $3.00 per hr 
ORDINARY 
HAMMER 


SKIL 
NO. 726 HAMMER 


$337.20 (labor & bits 


"New SKIL Carbide Bits stay sharp 20 to 30 
times longer than star drills. 
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1—BREAKER uses 40 percent 


less panel space 
This molded case circuit breaker for 
short circuit protection of motor cir- 
cuits is available in continuous current 
ratings up to 100 amp with an inter- 
rupting rating of 15,000 amp at 600 
v a-c. An expansion of company’s line 
of ETI breakers, it provides in the 
small EH frame the same protection 
previously available only on larger 


F-frame breaker. Breakers feature se- 
lective short circuit protection for 
electric motors through an adjustable 
magnetic trip which can be set just 
above start-up inrush current to pre- 
vent unnecessary tripping. This adjust- 
ment provides five settings for instan- 
taneous magnetic trip from front of 
breaker, eliminating need to discon- 
nect cable or open breaker while 
changing settings. Motor relays serve 
to protect against sustained overloads. 
1-T-E Circuit Breaker Co. 





More information on any of 
these products can be yours 
without cost or obligation. 
Just circle the item numbers 
on the Reader Service Cards 
provided on pages 277-278. 











3—COMBINATION VALVE for 


balancing, shut-off 

This combination balancing and shut- 
off valve with built-in “memory” 
is designed to replace the two 
valves normally used in series on re- 
turn line of a water coil—and at a 
favorable price. Adaptable to most 
heating and cooling water applications, 
the balancing and shut-off valve 
claims a number of features for effi- 
cient balancing, among which is the 
“memory” which allows balance posi- 
tion to be fixed and permits valve to 
be closed and opened to the pre- 
determined balance point—but no 
further. Valve can be shut off tight, it 
is noted, while performing the balanc- 
ing function, thereby eliminating need 
for a gate valve in series. Available in 
four sizes from 1/2 to 1-1/4 in. valve 
has a pressure range from 0 to 125 
psig, is reported particularly suitable 
for applications involving cooling 
tower circuits with multiple conden- 
sers, air handling units, finned radia- 
tion, convertors, units heaters, etc. 
American Air Filter Co., Inc. 





2—OPERATOR automatically opens, closes sliding door panels 


This automatic operator is a pneu- 
matic “cylinder-piston” type unit de- 
signed to open and close sliding panels 
silently, smoothly and with control of 
door at all times. A sight pressure on 
the approach mat on either side of the 
door serves to open it. The door re- 
mains open as long as the pedestrian 
remains on the mat; then glides closed. 
Door has normal manual operation in 
case of electrical or mechanical fail- 
ure, it is pointed out, and no safety 
mat is required. Also, no lubrication 
is needed because the piston travels 
in air. Even wide panels may be op- 
erated, says company, and are noi af- 
fected by high wind pressure. 
Operating mechanism is enclosed in 
a space 4-by-4 in. by the length of the 
panel to be operated. It may be pow- 
ered by compressed air or any suitable 
gas, such as nitrogen. Pressure re- 
quired for average panels is 35 to 40 
psi, and volume at maximum opera- 


186 


tion is % cfm. Electrical current re- 
quired is 110 v, 60 cycle, 45 w maxi- 
mum input. Other uses suggested by 


manufacturer include opening of ven- 
tilating panels out of reach, opening 
fire doors when temperature reaches a 
certain point. Horton Glass Co., Inc. 


Edited by M. E. Heniken 


4—PROPELLER FANS are low- 
speed, high-volume 

These low-speed, high-volume pro- 
peller-type fans are designed to 
increase efficiency and economy 
where large volumes of air must be 
moved through use of single fan in 
place of several smaller units. The 
series includes sizes from 65 to 94-in., 
belt-drive, direct-drive or pulley-drive 
construction. The 94 in., 25-hp model 
moves 174,000 cfm at free air, com- 
pany says, or 157,000 cfm against 
static pressure. Hubs and blades are 
aluminum alloy castings. Bulletin 
A-109E provides details. Hartzell 
Propeller Fan Co. 


5—LIGHT BULB burns brighter, 
resists shattering 

The Flamescent (shown at left in the 

picture) is described as a shatterproof 

lamp of higher lumen output, more 

brilliant than other processed bulbs 

and producing a different lighting ef- 


fect. These qualities are attributed by 
manufacturer, Duro-Test Corp., to 
use of a fine Fiberglas yarn, made by 
Owens-Corning Fiberglas Corp, hav- 
ing unusually high luminous trans- 
mittance; a new silicone adhesive de- 
veloped by Dow Corning Corp.; and 
a new shape, engineered by Corning 
Glass Works, providing a “cooling 
crown”. Application of the new Fiber- 
glas yarn not only produces a beauti- 
ful flame effect of the light source, 
but makes the bulb more rugged, it 
is pointed out. Due to the silicone 
adhesive used, the Flamescent is 
claimed virtually impervious to therm- 
al shock—you can dunk it in ice water 
and it will remain lighted, manufac- 
turer states. The cooling chamber, 
created in the crown to take advant- 
age of the Fiberglas winding, lowers 
the filament temperature to eliminate 
brittleness and fragility usually as- 
sociated with filament type lamps. The 
lamp can be used in drop-cords for 
work on watery surfaces, and in the 
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meakes LYON your 


BEST SHELVING 
INVESTMENT 


Design makes the difference! Don’t settle for 
less than the exclusive Lyon CLIP and STUD which 
many have tried to copy but none can duplicate. 


Fully protected by Government patents, Lyon CLIP 
and STUD obsoletes conventional steel shelving and 
guarantees you these extra dividends— 


* Easy, fast, low cost assembly. 
* Complete flexibility —shelves instantly adjustable 
from the front without use of nuts, bolts or tools. 
* Tremendous structural strength and rigidity. 
Another extra dividend from Lyon—oldest and leading 
steel shelving manufacturer—an experienced Lyon There is a type of Lyon Shelving for 
every application—open, closed, bin, 


Storage Engineer and Lyon Dealer as near as your counter, sliding shelf, tool, mezzanine. 
phone—ready to help you save space, time, money. Above—a typical tool room installation. 


MAIL COUPON FOR THE 92-PAGE CATALOG 
LYON METAL PRODUCTS, INC. 
691 Monroe Avenue, Aurora, Illinois 
| [_] I would like to see a Lyon CLIP and STUD demonstra- 
tion. 
STEEL EQUIPMENT. [] I'd like a copy of your 92-page Catalog which tells the 
! complete shelving story and covers entire line of 
products. 


OO —O————————e _——— 
CO 


OVER 1500 ITEMS aa ee 
For Business, Industry and Institutions | crrx 
A PARTIAL LIST OF LYON PRODUCTS 











For more facts circle 592 on Reply Card 
June, 1960 








NEW PRODUCTS 
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inspection of tanks. It is claimed im- 
pervious to acid, resistant to welding 
torch sparks. The Duro-Test Corp. 


6—CONVEYOR BELT hauls 

loads up steep slopes 
Clear Top Belt has diagonal ridges on 
its top to facilitate carrying wet sand, 
gravel, dry grain and other materials 
up steep slopes. It is designed to rise 
as high as 21 deg without slip-back. 
When belt is operating with diagonal 
ridges pointing in direction of belt 
travel, moisture in the load is retained 
uniformly throughout length of belt. 
If belt is run with open ends of dia- 
gonal ridge trailing the direction of 
travel, water is drained off the mate- 
rial being transported—desirable when 
handling sand, gravel and ore. Belt 
is available in widths from 12 to 30 
in. Hewitt-Robins Inc. 


7—BELLOWS METER for indi- 
cating applications 
This bellows meter with a 6-in. indi- 
cating dial is designed for flow and 
liquid level meter applications not re- 
quiring recording or transmission, as 
indicating steam, air, gas and water 
volume of industrial processes and 
side streams or cuts from fractionating 





towers. Fifteen ranges from 0-20 to 
0-400 in. of water are available and 
can be changed in field by substituting 
spring assemblies of desired range. 
Calibrated accuracy is given as +1 per 
cent full scale for ranges of 0-50 in. 
of water or above and +1% per cent 
full scale for range below 0-50 in. 
water. Other features noted include: 
hysteresis +%4 percent; ambient tem- 
perature limits of —40 to 175 F; com- 
pensations for ambient temperatures; 
linear damping adjustment, and seam- 
less stainless steel bellows. Specifica- 
tion Sheet S-224-1 gives details. Brown 
Instruments Div., Minneapolis-Honey- 
well Regulator Co. 





8—ECONOMY INSULATION 
for industrial plant ceilings 


Specifically designed for industrial 
plants where no permanent ceiling has 
yet been installed, Alfol, an aluminum 
foil reflective insulation, needs no 
backer board, lath stripping, wire or 
other extra supports. Alfol constitutes 
a handsome, maintenance-free ceiling, 
says manufacturer, and in many cases 
costs no more installed than a two- 
coat paint job. Each Alfol blanket 
consists of aluminum foil layers that 
reflect 97 per cent of all radiant heat 
and block heat by convection, it is 
explained, and these layers form re- 
flective air spaces to minimize con- 
duction. In addition, Alfol incorp- 
orates vapor proof backing. 

In buildings with wooden beam con- 
struction, Alfol is stapled right across 
joist faces. In fabricated steel build- 
ings, Alfol is stapled to wood fur- 
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ring strips. For standard bar joist 
construction, Alfol blankets are placed 
between joists and adjacent blankets 
stapled together. Reflectal Corp. 





9—COATING protects asphalt 
drives, parking lots 

Park-King, a siliconized coating, is 
claimed to greatly extend the life of 
asphalt driveways, ramps and parking 
areas. It is brushed or sprayed on to 
form a satin black finish that water- 
proofs the asphalt surface, to pre- 
vent water absorption from rain, ice 
or snow, and protect against oxida- 
tion under the hot sun. Park-King 
prevents spalling, which causes as- 
phalt to pit and crumble, states manu- 
facturer, and it never becomes tacky 
in hot weather. It comes ready for 
use; coverage is estimated at 75 sq ft 
per gallon. New surfaces can be sealed 
with Park-King after aging 90 days. 
Pace Products, Inc. 


10—LIGHTING SYSTEMS uti- 
lize plug-in units 

Tuffline Portable Lighting Systems 
offer quick on-the-job assembly in 
construction and repair work. Re- 
usable plug-in units for the two, three- 
and four-pole systems include pri- 
mary and secondary breaker panels, 
distribution blocks and light streamers 
with electrical, physical and safety 
protection. Equipment and cables are 
insulated with a Neoprene compound 
to resist fire, sunlight, heat and cold, 
oils and chemicals and physical abuse. 
To protect personnel, an equipment 
ground molded into the entire system 
engages first and disengages last. Plug 
and receptacle connections are polar- 
ized to prevent mismating and de- 
signed to keep water out of connec- 
tions even when submerged. These 
systems, which can distribute power 
for tools as well as lighting, can be 
set up and taken down without tools. 
J. B. Nottingham & Co., Inc. 





11—DUCT LINER ADHESIVE 

is non-flammable type 
Tuif-Bond 6, a duct liner insulation 
adhesive, is announced as non-flam- 
mable in the wet stage and fire re- 
sistant when dry. When brushed on 
metal, this adhesive produces an ex- 
cellent tack and insulation can be 
promptly applied, according to com- 
pany, with tack time from 6 to 8 min. 
Tuff-Bond can be shipped in any sea- 
son and won’t freeze, it is stated, and 
is reasonably priced. Coverage is 
about 150 sq ft per gallon. Goodloe 
E. Moore, Inc. 


12—POWER TRUCK moves 

heavy equipment over stairs 
The Stair Cat is a two-wheeled, elec- 
trically driven hand truck, utilizing 
company’s Form G motor, for mech- 
anized movement of loads up to 500 
Ib up and down stairs, at a rate of 18 
fpm. It is 5 ft long and 2 ft wide, and 
furnished with a 40-ft cord which can 
be plugged into a 115-v outlet. The 





operator has only to guide the truck, 
it is pointed out, and automatic brak- 
ing is provided so that with power 
turned off, or in event of power fail- 
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There MUST BE 
an Armco Gate 
to meet your needs 





Armco offers 
the world’s 
most complete* 
range of 


SLUICE 
GATES 








...and 


ARMCO DRAINAGE & METAL PRODUCTS, INC. 
6820 Curtis Street, Middletown, Ohio 


[) Send descriptive literature. 
| Please have representative call. 


a complete line of roller and radial gates, 
light duty slide and turn-out gates, and meter 
gates. Send for the Armco Gate Catalog. If 
you have a specific job in mind, check box in 
the coupon and our representative will call. 
Armco Drainage & Metal Products, Inc., 6820 
Curtis Street, Middletown, Ohio. 


een emasenemanenananal 


p----------- 


*Quality, too. For exam ple, sluice gate stems are stainless steel! 
ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 
OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division + The National 


Supply Company + The Armco International Corporation + Union Wire Rope Corporation 
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VERSATILE General Electric 
Master Unit Substations 





. 
| 
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A wide variety of system arrangements are available with 
modern Master Unit Substations. Thus, these units are 
ideal to meet the need for power distribution flexibility 
which will grow more acute during the ’60’s. 

For example, in the important area of providing for 
future load growth, versatile General Electric Master 
Unit Substations originally installed to serve as simple 
radial substations can be easily converted to supply the 
power requirements of primary network, spot network, 


SIMPLE RADIAL ARRANGEMENT, utilizing Genera! Electric Master 
Unit Substation, provides a basic “building block’ approach for 
future system expansion. 


LOW VOLTAGE SELECTIVE substations with system integrated 
Master Unit Substations are often used where projected load 
density is not too great and load density is not uniform. 


SPOT NETWORK arrangements are another way that G-E Master 
Unit Substations can be used to assure system flexibility. 


PRIMARY NETWORK arrangements offer high service continuity 
and load density. Flexible General Electric Master Unit Substa 
tions are easily integrated into this type of arrangement 


low voltage selective or duplex distribution systems. 
In addition to application versatility, quality-engineered 
components assure your system of the capacity, service 


continuity and protection it needs. 


For more information on versatile Master Unit Sub- 
stations, contact your nearest G-E Apparatus Sales Office 
or write for publication GEA-3800D, General Electric Co., 
Schenectady 5, New York. 312-44 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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“Call FOSTER | evnaus 


(Begins on page 186) 
ure, the unit will not move. After be- 


99 | ing loaded, the Stair Cat can be 
or rac wheeled to stairs and positioned for 
eee automatic movement. The strap is au- 


tomatically wound into a coil, out of 
the way, when loosened, and has a 
steel ratchet for tightening it around 
the load. General Electric Co. 


13—PORTABLE GANTRY has 
adjustment feature 

Heavy equipment can be handled in 

cramped spaces with Magic-Pole—a 

portable gantry that adjusts to height, 

spread and level. Gantry has tele- 

scoping legs with up to 6 ft of height 

















adjustment, and a self-aligning I-beam 
that can be loaded from off center. 
Trolley is free to travel the full length. 
Other features include swivel lock 
centers, spring loaded bolts, and re- 
movable caster frames. Magic-Pole is 
designed to be set low for moving 
under overhead obstacles, and nar- 


: : ee rowed to under 4 ft for rolling 
Whether you call for a big shipment of “high iron” or through tight spaces, both ends con be 


a single guard rail, Foster gives you track “plus” —all adjusted separately for resting on 
the rail you need, and all the accessories and tools to platforms, truck beds, or pits. Gantries 
complete the job. are available with steel or aluminum 
You can get any standard rail sections including alloy I-beams in spans to 20 ft, heights 
lower-cost Foster Quality Relayers, frogs, switches, tie- to 17 ft, and capacity to 4 tons. B. E. 
plates, accessories, tool cars and dollies, hand tools, Wallace Products Corp. 

gauges, levels and other track items including CRANE 
RAIL. We will also supply steel-sheet piling and con- 14—INSULATION wraps on to 
struction products for maintenance-of-way. . 

Another “plus”: Foster’s warehouses are located all —— BP ve nie se aie: Pen. 
over the country, all carry large stocks. So you get proof and weatherproof. It is intended 
the advantage of complete package shipments, lower for a variety of industrial applications 
freight rates, prompt deliveries. For assistance in order- requiring an easy-to-apply economical 
ing, call the Foster Track Specialist near you. insulating material. Manufacturer says 
Write L. B. FOSTER CO. for Track Catalog PE-6 it is especially adaptable to insulating 
Pittsburgh 30 - New York 7 + Chicago 4 + Houston 2 work under difficult application con- 


Los Angeles 5 + Atlanta 8 + Cleveland 35 ditions—in close-clearance spots, and 
for bent or curved instrument lines 


and pipe. It can be removed and re- 
applied. Insutape consists of long- 
fibered asbestos roving, enclosed in a 
aster From| FOSTER | seri svesios roving, excised in s 
Pipe - Piling - Rail posed surfaces and edges are heavily 
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Descale boilers, heat exchangers, 
condensers rapidly, thoroughly 
with safer dry acid cleaners 
based on Du Pont Sulfamic Acid 


SAFER TO HANDLE. Just pour dry acid cleaner based on 
Du Pont Sulfamic Acid from easy-to-handle, fiber drum 
into make-up tank. No danger from broken bottles, liquid 
spillage or corrosive fumes with these dry powders. 
< 
CORROSION OF TYPICAL BOILER STEEL 
o8 


160° 180° 200° 
TEMPERATURE F 


Inhibited hydrochloric (5% HCl, by weight) 
Inhibited Sulfamic Acid (7% by weight) 





LESS CORROSIVE. Sulfamic cleaners approach the 
strength of hydrochloric acid, yet are far less corrosive. 
Excellent inhibitor stability allows their use at higher tem- 
peratures for faster scale removal. 


based on Du Pont Sulfamic Acid, or mail 
coupon for additional information and names meee 
of formulators who offer these compounds. 


Ask your supplier for safer, effective cleaners ‘ | 


REG. U. 5. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


| Please send me [J sulfamic acid general equipment cleaning 


eS 


EASIER TO USE. Simply pump cleaning solution from 
make-up tank into boiler. Often dry acid cleaners can be 
added directly to equipment being cleaned. No elaborate 
equipment or specially trained labor needed. 


NON-FUMING. Sulfamic cleaners produce no corrosive 
fumes, either dry or in solution. Corrosion in vapor spaces 
of equipment during cleaning operation is eliminated, along 
with fume nuisance to personnel. 


—_ a= a an ee ean arene any 
E. I. du Pont de Nemours & Co. (Inc.) 
~a Industrial & Biochemicals Pept, N-2533PE 
i= Wilmington 98, Delaware 
bulletin; (1) names of formulators offering cleaners based on 
sulfamic acid. 


Name 





Company 
Address 
City State 














en 
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SATAOULED UISDERIOR 


If you mix dry solids, how long has it been since you gave 
serious thought to the action employed by your mixer? 
If you’re mixing dissimilar and/or disproportionate ma- 


terials; coating a fine dry. material; blending liquids into 
powder or dispersing a small amount of liquid or binder— 
you need more than a simple stirring, tumbling or agitator 
action can give. 

Look at it this way . . . today’s raw materials are more 
uniform, of higher purity and they cost more. Quality con- 
trol standards are stringent. It’s easy to get caught in the 
bind between soaring materials costs, tougher control stand- 
ards and high waste. Oddly enough, processors who spare 
no expense in otherwise equipping a process with the most 
modern time-saving components often overlook a principal 
source of waste . . . outdated mixing practices. 


We would like to demonstrate 
how Controlled Dispersion in a Simp- 
son Mix-Muller can help you achieve 
better blends of critical materials . . . 
how you can save valuable raw ma- 
terials and in many cases eliminate 
secondary processing by making the 
most of mixing properties. Write for 
details on a confidential, laboratory 
conducted, mulling survey and for 
our Handbook on Mulling. 


604 Machinery Hall Bldg. « Chicago 6, Illinois 


DRY SOLIDS MIXING IS OUR ONLY BUSINESS 
For more facts circle 597 on Reply Card 


PLANT ENGINEERING 


NEW PRODUCTS 

















(Begins on page 186) 


coated with Neoprene to provide a 
tough, abrasion-resistant covering es- 
sentially non-combustible and resistant 
to penetration of moisture, oil and 
grease. Fibrous Products Div., Union 
Asbestos & Rubber Co. 


15—SERVICE COUNTERS have 
boltless construction 

Ease of assembly resulting from bolt- 

less construction is a feature of T-line 

heavy-duty steel service counters. The 

counters are constructed of standard 


Penco components, including posts, 
shelves, counter fronts and partitions. 
Open or closed styles are available— 
with or without doors—and reinforce- 
ments can be added where loading is 
extremely heavy. Accessory parts, 
such as dividers and drawers, can be 
added to undercounter storage bins. 
Counters come in a range of sizes, 
with standard height of 39 in. in green 
and gray, also six optional colors. 
Penco Div., Alan Wood Steel Co. 


16—TUBE WELDER for auto- 
matic, sanitary welds 
Mark II is a portable automatic sani- 
tary tube welder designed to be rolled 
through any 28-in. wide opening. Only 
a 220-v, 60-cycle, three-phase power 
connection is required. According to 
company, sanitary tube and fittings 
from 1% to 4 in. can be welded, and 
by anyone. A control setting chart 
shows what settings to establish in con- 
trol box for various tube sizes. Fixture 
is clamped to tubing at joint to be 
welded and “start” button pushed. Op- 
erator then waits until machine shuts 
off so he may move fixture to next 
joint to repeat operation. Welding fix- 
ture rotates at predetermined regulat- 
ed speed around tubing which remains 
stationary. Control panel includes a 
manual position so that welding gen- 
erator may be employed to weld any 
weldable materials other than tubing 
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CMA-2 
8° Stroke 
200, 250, 300 bhp 


Whatever your requirements for industrial air, 


CRA-4 

14° Stroke 
1000, 1250, 
1500 bhp 


CRA-2 CJA-2 
Tl’ Stroke 


14° Stroke 
800 bhp 500, 600 bhp 


there’s a Clark Balanced if Opposed Compressor 


CBA-4 
17° Stroke 
1750, 2000 bhp 


ICA-6 CMB-2 
6° Stroke 8%" Stroke 
75.100, 125, 150 bhp 350, 400 bhp 


to do it better & more economically in less space. 








Six Stroke Sizes...23 Models. The Balanced /Opposed design is only one of many innovations 
that have made Clark air compressors the most dependable in industry today. Rugged and compact, 
they are specifically designed to handle your “100 Ib.” air requirements most economically. * Born of 
exhaistive research and proved by millions of hours of service, Clark Balanced/Opposed Industrial 
Air Compressors are engineered for maximum performance and reliability. They come equipped with 
“Simplaire” Valves—the simplest air compressor valves in the industry . . . easy to put together, easy to 
take apart, and easy on your maintenance budget. From a comprehensive line of 23 models, you can pick 
the compressor that’s right for your needs. Sizes from 75 to 2000 horsepower; capacities range upward 
from 375 cfm. ® For all the reasons why you'll be dollars ahead with Clark compressors, contact 
your Clark representative today, or write for Bulletin 185, Clark Bros. Co., Olean, N.Y. 





DRESSER 
INDUSTRIES 


inc. 
OWL + GAS + CHEMICAL 
ELECTRONIC + INDUSTRIAL 








ENGINES ® ComPRESSORS 8 GAS TURBINES 
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NEW! DYNA-V DRIVES 


Save space, weight and cost! 


DODGE PARA-FLEX 
The Flexible Cushion Coupling 


with the 4-way flex! 


FLEXIDYNE 
The Dry Fluid Drive 


New soft starts — overload protection 
e 
Write for Bulletins! 
VY Dyna-V Drives —selection data. 
Y Para-flex Couplings—data. 
VY Flexidyne Drives & Couplings. 


DODGE MANUFACTURING CORPORATION 
2700 Union Street + Mishawaka, Indiana 
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by addition of manual welding cable 
and torches. Welds are said to be san- 
itary internally with no craters or pits, 
and to require only minimum buffing 
on outside. Cycl-O-Magic, Inc. 


17—DC CONTROLLER oper- 
ates on a-c power 

Form HWR, a d-c crane hoist con- 

troller is announced as operating on 

a-c power and employing static recti- 

fiers to supply d-c power to a series- 


wound motor and brake. Because of 
the blocking characteristic of the 
rectifiers, this arrangement increases 
motor stability for lowering of over- 
loads, company states. Advantages 
claimed are easy maintenance, positive 
over-hoisting protection and no load- 
retarding or indicating devices are 
required. Details are given in Bulletin 
6414. EC&M Div., Square D. Co. 


18—ION EXCHANGE RESIN of 
greater durability 
Amberlite 200 is a high capacity, 
strongly acidic cation exchange resin 
which, although like conventional res- 
ins, is a sulfonated styrene-divinylben- 
zene copolymer, is said to have un- 
usual chemical and physical stability 
built into the polymeric structure. Ac- 
cording to announcement, Amberlite 
200 has a whole bead content close 
to 100 per cent; few, if any, internal 
cracks; unusually good resistance to 
oxidative attack; and excellent re- 
sistance to fracture—properties attribu- 
ted to changes in resin synthesis. 
This new resin is recommended by 
company for use in treating water 
supplies that cause standard resins to 
de-crosslink; for “hot-lime-zeolite” 
processes; for rejuvenation of plating 
solutions; for sugar processing; and 
for mixed-bed deionization. It is also 
suggested for treatment of highly ag- 
gressive solutions or where high op- 
erating temperatures are involved. 
Rohm & Haas Co. 
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19—GAS-FIRED HEATER has 
high turndown ratio 

High turndown ratio of these gas- 
fired fresh air supply heaters permits 
minimum temperature rise as low as 
3.3 F, company says, allowing com- 
fortable heating in mild weather, Units 
provide warmed air to replace loss 
through exhaust systems, allowing ex- 
haust systems to operate at rated 
efficiency and removing a source of 
drafts. In summer, units may be 
operated without heating, to distribute 
fresh outside air. Units are available 
in five sizes, from 15,000 to 50,000 
cfm and 1.5 to 4.5 million Btu/hr., 
based on any clean gaseous fuel with 
a range of 800 to 3200 Btu/cu ft. 
Modular design simplifies installation 
and adaptability to roof or wall intake. 
Wired and piped for connection to gas 
line and electric supply, units are 
available for 220, 440 or 550 v, three- 
phase, a-c. L. J. Wing Mfg. Co. 


20—CONTROL KIT for elec- 

trically measured variables 
Pak-A-Trol is an “off-the-shelf” con- 
trol kit, costing under $100.00 and 
intended for self-assembly. It is 
claimed adaptable to almost every 
electrically measured variable. Heart 
of the Pak-A-Trol is a continuous 
reading meter-relay designed to per- 
mit simplified circuitry and instan- 
taneous reset without interrupters or 


— 





—— 


electronic circuitry. It is designed 
for flexible installation in relatively 
uncomplicated control applications 
where only a direct unamplified signal 
is available. Included in the kit with 
the meter-relay are transformer, load 
relay, capacitor, resistors, rectifiers 
and terminal block. 

Control action of the continuous 
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1) Precision bronze liner, replaceable without 
removing shaft or bearing base. 


ANNOUNCING A NEW IDEA 
IN BRONZE BUSHED BEARINGS 
.-eA PRECISION LINER THAT 
IS REPLACEABLE ON THE JOB! 


@ Rugged semisteel housing to withstand heavy 
shock loads. (Ductile iron or steel to order.) 


© Bottom of base machined for perfect align- 
ment; close tolerance held to center of bore. 


4) Brass spool locks both halves of bronze liner 
—prevents lateral movement and rotation. No 
pins, no screws. (Patent applied for.) 


Tongue-and-groove joint in 4-bolt base sizes 
(fitted bolts in smaller sizes) prevents bearing 
cap from shifting. 


6) Bearing ends are machined to take thrust. 


7) Grease groove provides for proper distribution 
of lubricant. 





Stock liners machined from cast cylinders of 
high grade leaded bronze alloy. Special alloys 
for higher temperatures furnished on order. 











Now! Pop out the Old...Wring in the New! 


This new idea in quality bronze bushed bear- _liner and roll in the new. No premium price. 


ings for heavy loads, high temperatures and 
corrosive conditions minimizes loss of down- 
time and hard work of replacing liners. Sim- 
ply relieve shaft pressure, remove the old 


Ask your local Dodge Distributor. Or write 
us for bulletin. 

Dodge Manufacturing Corporation 
2700 Union Street, Mishawaka, Indiana 


SPLIT BRONZE BUSHED JOURNAL 
BEARINGS — 1'%_" to 2'%_" 


of Side, Ind. 


RIGID BRONZE BUSHED 
PILLOW BLOCKS — 3%" to 8” 


CALL THE TRANSMISSIONEER — your local 
Dodge Distributor. Factory trained by Dodge, 
he can give you valuable help on new, cost- 
saving methods. Look under “Dodge Trans- 
missioneer”’ in the white pages of your telephone 


ANGLE BRONZE BUSHED PILLOW 
BLOCKS — 11%" to 8” 
, or in the yellow pages under “Power 
1 ission Machi ” 
For more facts circle 600 on Reply Card 
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reading meter-relay is directly linked 
to the signal. An adjustable pointer 
sets the signal limit. When the indicat- 
ing pointer reaches set point, it trips 
a toggle contact on the adjustable 
pointer. Control action begins or ends, 
depending on whether the signal is 
rising or falling. The moving pointer 
shows the signal at all times. The 
meter-relay comes in commonly used 
d-c and a-c sensitivities and tempera- 
CM METEOR Electric Wire Rope Holst ture ranges. Assembly Products Inc. 
Y% to 5 ton capacities— Compact, enclosed design. 
Low headroom. Continuous hoist-duty motor with 
thermal overload protection for heavy duty service. 
Precision bearings and helical gears for long life. 
Only 110 volts at push button control. 





To receive product data 
circle item numbers on the 
handy Reader Service Cards 
provided on pages 277-278. 














21—PORTABLE pH METER has 
extra large scale 

Model 700 Big Scale pH Meter is de- 

signed for easy reading of pH values 

within 0.02 pH. A portable unit, 

weighing only 5 lb, it can be used 

wherever a standard 115-v a-c outlet 








CM makes them alll So you can choose a 
hoist that’s perfectly suited to your own 
needs in a safe, highly efficient CM design. 
Three of the mos’ ~opular models are illus- 
trated. Specifications of other types and 
sizes on reques* 


CM LODESTAR Electric Chain Hoist | 


Y to 2 ton copacities—First truly heavy duty ver- f ADE 
sion of small electric hoist. 44 ton model weighs 


only 51 Ibs. Heavy duty self-adjusting mechani- 
cal brake and regenerative electrical braking. 
Overload protection and upper-lower safety 
switches. CM-Alloy load chain. 





is available. It features a single operat- 
ing control and a high output, elec- 
tronically modulated amplifier, with 
printed circuitry and sensitive meter 


elimination. Polyethylene electrode 
probe unit permits use anywhere on 
production line. Price of Model 700, 
with probe unit, buffer and KCI solu- 
tions is under $150. Analytical Meas- 
urements, Inc. 


22—ELECTRICAL CONDUIT of 
lightweight aluminum 

This electrical conduit is especially 

suited to installations requiring light- 

weight, corrosion-resistance and easy 

bending. It is made of aluminum al- 

loyed to grade number 6063 and pro- 


CM CYCLONE Hand Chain Hoist 


ALSO 2. % to 10 ton capacities—Easy to carry and lift. 
CM Pullers, One ton model weighs only 36 pounds. Made of 
Trolleys tough aluminum alloy. 
and Cranes CM-Alloy load chain. 
High efficiency. Lifetime 
lubrication. 








REQUEST catalog and name of 


local stocking distributor, > 


CU CHISHOLM-MOORE HOIST DIVISION 


COLUMBUS McKINNON CHAIN CORPORATION cessed to a T-42 temper to provide 


TONAWANDA, NEW YORK high ductility and permit close dimen- 
REGIONAL OFFICES: NEW YORK, CHICAGO, CLEVELAND sional control. Full grounding is 
achieved in extended runs by precise- 


HOISTS 





In Canada: McKINNON COLUMBUS CHAIN LIMITED, ST. CATHARINES, ONTARIO 
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LINK-BELT MOTOGEARS... 


flexibl 


durabl 
availabl 


LINK-BELT Motogears permit 
smaller spare motor inventory 


Motor’s down! No time for delay! And no 
need for delay with a Link-Belt Motogear on 
the job. Pick a motor—any enclosure—any 
make—and switch in minutes. No need to 
drain oil. As for re-alignment, the rigid bracket 
makes it automatic. 


FOR FULL-LINE FACTS 


on Link-Belt’s comprehensive line of speed reducers— 
contact your nearest Link-Belt office or authorized stock- 
carrying distributor . . . or check and send this coupon to 
Link-Belt Company for data on all or any combination of 
the following: 


(1D geormotors—Catalog 2747 

J motogears—Catalog 2747 

C—) helical gear speed reducers—Catalog 275! 

C) shaft-mounted speed reducers—Catalog 2618 

(C1 worm gear speed reducers—Catalog 2824 

(C) universal worm gear speed reducers—Catalog 2724 
C) parallel shaft speed reducers—Catalog 2719 

C2) fluid drives—Catalog 2747 





CITY 


NAME 


motor 
selection 


hardened 
gearing 


from 
stock 


Design-wise, there’s none better. Among its 
features: oil-tight cast housing; quiet, hard- 
ened gears; siraddle-mounted pinion that easily 
shoulders shock, reversing or heavy loads. 

Double, triple and quadruple-reduction 
Link-Belt Motogears are carried in stock. 
Ratio range: 6.2:1 thru 985:1...up to 100 hp. 


PRUDENTIAL PLAZA, CHICAGO 1, ILL. 





FIRM 





ADDRESS. 





ZONE STATE 





OC P.LV. speed changers—Catalog 2274 
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TRU-WELD | 
=, 
why ly formed threads engaging couplings 


smoothly and tightly for a solid con- 
is a stronger, better fon s-halals| nection. Conduit is available in all 
sizes, from % through 6 in. diam. 
Each length measures 10 ft with 
coupling. H. K. Porter Co., Inc. 




















23—PAVEMENT COATING 
comes in many colors 

Color-Top is announced as a moist- 
ure-tight resurfacing topping, available 
in various colors, for all types of 
bituminous pavements. The colorful 
coating is a heavy fibrous filled com- 
pound claimed weather resistant, and 
skid-proof, preventing asphaltic sur- 
face of pavement from oxidizing, 
which creates loss of aggregate adhe- 
sion and surface disintegration. Sur- . 
face can be permanently line marked. 

Revere Chemical Corp. 


















24—DRUM HANDLER works 
with standard fork lifts 


Model F-69 Drum Handler requires 
no attachment to the truck. Accord- 
ing to manufacturer, any standard 
fork truck with a clearance of 24 in. 
between forks can pick it up and put 
it down like a pallet. With it, a truck 













relate) iolsaliotgeleia-lelammelm@eia-lilalem.a-ileh- 





This enlargement of the weld area in’ Enlargement of an incomplete weld 
TRU-WELD grating shows how solidly area. Note the line of separation be- 
the metals have joined. Cross bar and _ tween bearing bar and cross bar. Heavy 
bearing bar have fused into a strong, _ traffic and vibration can easily separate 
moisture- and vibration-proof weld. such a weld. 











Tru-Weld grating is stronger because it is made that way. Its added strength 
comes from a manufacturing process that completely fuses the metal at cross 
bar-bearing bar joints and holds the bars to exact spacing. The result is grating operator can raise, lower, rotate and 
that stands up under excessive vibration, heavy traffic or in areas where cor- dump loaded drums. The unit is de- 


rosive fumes and moisture are a problem, And Dravo Tru-Weld grating costs | Signed to fill the need for intermittent 
fork truck handling of drums and is 
no more. priced accordingly, around $350. It ‘ 


Complete estimating, layout and fabricating services are available. Imme- comes with a hand chain operated tip- 










diate delivery from stocks maintained at nearby Joseph T. Ryerson Service per oo. for — a 
aad F , . . sories—fiber drum grabs, bag adapter 
Centers will help you meet exacting construction schedules. ote.—ese aeelalis > ated fe all. 





For more information on this new, stronger grating, call the Dravo repre- ty. Specialty Machinery Corp. 
sentative in your area, or write DRAVO CORPORATION, PITTSBURGH 25, Pa. 







25— WIRE SNIPPERS have long- 


reaching nose 
The Little Snipper is a long nose wire 


cutter designed for reaching into com- 
S @ GF: aR a? 4 plex, hard-to-reach wiring arrange- 
For more facts circle 603 on ae Card 
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Why not give yourself a real surprise! We refer to the 
ease with which you can convert the contacts of these 
Allen-Bradley Bulletin 700 Type BR control relays. 
Using only a screwdriver, contacts can be changed 
from normally open to normally closed (or vice versa) in 
seconds— without removing the relay from its mount- 
ing—or its wiring. This ‘‘on-the-spot”’ convertibility 
certainly suggests an appreciable moneysaving reduc- 
tion in your relay inventories. 


—eeV— 


NOTICE! 


60 Second 
Contact 
Convertibility 


ALLEN-BRADLEY 
CONTROL RELAYS 


can thus easily be changed 
from N.O. to N.C. (or vice versa) 


\ 
f 


Extensive tests have proven conclusively that the Bul- 
letin 700 Type BR relays are good for many—and we 
mean many—millions of trouble free operations. A 
“‘built-in’”’ permanent air gap completely eliminates all 
possibility of magnetic sticking. Naturally, the double 
break, silver contacts never need attention. Also, the 
molded coil is your assurance that even the most 
severe atmospheric conditions cannot cause trouble. 
Please write for full details on these relays today! 


BUT HEAR THIS! 


~ In the event that when “on-the- 


2. had rr 
ie jie is ie 


job” it is discovered that some- 





thing was either overlooked or 


added, the standard Bulletin 
700 Type BR—either 2, 4, or 6 
pole relay—can easily have 
added to its base, out in the 
field, either one or two switch- 
ing poles. It is done as easily 
as “falling off a log.” 


FIVE RELAYS 
IN ONE 


This shows how a 
Type BR relay 
can be arranged 
—in seconds—to 
do the job of five 
different reloys. 





Explosion-proof 
NEMA 7 


General-Purpose 
NEMA 1 


ALLEN -BRADLE' 


Member of NEMA 


Waterproof 
NEMA 4 


QUALITY 
MOTOR 
CONTROL 





er wre wel Vere Vue VS NSP, VSS 


200 















































ALLEN-BRADLEY 
PHASE FAILURE ... 


PHASE REVERSAL 
RELAYS 


will provide positive protection for 
high-horsepower, high-priced motors! 


It’s sound “economy” to guard your investment in ex- 
pensive motors and equipment against the extensive dam- 
age that can result from a phase failure or phase reversal. 
Allen-Bradley’s Bulletin 812 Style RF relay provides com- 
plete, positive protection against both of these hazards. 


The Bulletin 812 Style F phase failure relay instantly 
detects all open phase conditions on a motor branch cir- 
cuit and removes the motor from the line—yet is not 
subject to nuisance dropouts from transient line fluctua- 
tions. An unusual feature of this Style F relay is its positive 
response, regardless of motor load or type of motor branch 
circuit employed. 


The Bulletin 812 Style R phase reversal relay discon- 
nects the motor from the line—whether it is running or 
not—when a phase reversal occurs on the line side of the 
relay. Thus, it can be used to protect a single motor or a 
group of motors. Furthermore, the Style R relay removes 
the motor from the line should a phase failure occur while 
the motor is stopped. 


All A-B Bulletin 812 relays are completely ‘“‘fail safe.” 
It will pay you to investigate this economical insurance 
against the heavy losses that can—and frequently do— 
result from phase failure and phase reversal. Write today! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


> 
b » > 
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Bulletin 812 Style RF for — 
Phase Failure and Phase Reversal consists of 
Style F Phase Failure and Style R Phase Re- 
versal relays in the same enclosure. 


Bulletin 812 Style F 
for Phase Failure 





Bulletin 812 Style R 
for Phase Reversal 
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ments. It is available in six models 
from 2 to 18 in. long. According to 
manufacturer, Little Snipper will cut 
the finest wire as well as ¥ in. thick 
copper wire without operator’s hands 
touching the wire itself. Featuring 
radial cutting action, depression of a 
lever or trigger on pistol-type grip 
opens and closes cutting jaws at front 
end of barrel. Long reach of snippers 
makes it unnecessary for operator to 
reach into wiring, company notes, and 
snipper can single out individual wires 
and cut flush inside corners. Prices 
start at about $4 for 2-in. size. E. V. 
Nielsen Inc. 


26—AIR VALVES, solenoid 

operated, can be ganged 
These solenoid operated air valves 
can be combined to provide a single, 
compact and inexpensive manifold to 
suit requirements of application, it is 
announced. Two to 10 (or more) “add- 
a-unit” manifold-base four-way valves 
may be ganged to form common inlet, 





common exhaust and common con- 
duit channels. If more than one pres- 
sure is to be used, valves can be 
isolated and pressure fed from each 
end of manifold. First model available 
in the 1/4 in. series is Model 551, 
with construction permitting inter- 
changeable use of single or double- 
solenoid operation without demount- 
ing valve. To convert from single to 
double solenoid operation, end cap is 
removed and solenoid plugged in. 
Each manifold has receptacles with 
attached leads for quick positive con- 
nections. Valve bodies have plugs 
prewired to solenoid. Mechanical Air 
Controls, Inc. 


27—WORM GEAR REDUCERS 
in 25 types, 135 sizes 


These fan-cooled worm gear speed 
reducers are right-angle drives which 
adapt compact, high speed motors to 
modern production machines. They 
are designed to operate at high input 
speeds and cover the range from frac- 
tional to large horsepower motors. 
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a wide range of 
MAINTENANCE COATINGS 
that will save you money! 


What do your corrosion conditions require? This, in brief, is 
Carboline’s approach to each maintenance problem: a service-proven 
coating engineered to a specific condition. 

From our broad line of experienced maintenance coatings, we 
have a separate, correct system to match each condition—not one 
or two “‘cure-all’”’ systems to fit a// environments. It is this 
engineering approach that reduces maintenance costs and assures 
maximum economy. 

Carboline coatings are higher in solids content, which produces 
greater film build-up and requires fewer coats—reducing labor costs. 
Superior quality results in longer life and requires fewer recoating 
cycles—again reducing labor costs. That’s why Carboline coatings 
are inexpensive and give you better protection, too. 

May we have the opportunity to bid your next job? We’ll prove 
we can reduce your maintenance costs. 

WRITE TODAY, meanwhile, for Maintenance Chart No. 5 
with complete details on 17 different maintenance systems. Also, 
see our Catalog in CEC, pages 911-914. 


Sales engineers in principal cities. 
Consult your telephone directory. 


oe Te Sa ey oe ee 


32-T Hanley Industrial Ct., St. Lovis 17, Mo. 
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D-C CIRCUIT BREAKERS MADE IN 1928 
ARE HOPELESSLY BEHIND THE TIMES 


They’re too slow. They can’t handle the higher loads 
on your present circuits. They can be responsible for 
enormous damage to equipment in case of short circuits. 
And they are unsafe for personnel. 


Actually there’s no economy at all in trying to stretch 
out the life of 20 to 40-year-old d-c circuit breakers. 
Figure out just how much it will cost you to repair the 
damage to equipment alone when you have a severe 
overload or short circuit. Add the cost of machine 
downtime and you have a prohibitive expense. Probably 
for even less than the cost of one overload, you can 
install a new modern, high-speed I-T-E Model FB 
circuit breaker. And you will have the benefit of its 
superior performance for years. 


The I-T-E Model FB breaker gives you current limiting 
action within 6 milliseconds. And it may be safely 
applied to 1000 volt d-c circuits having a rate of rise 
of 15 million amperes per second. Yet this high speed 
costs you no premium. 


In addition, because the I-T-E Model FB breaker uses 
modern materials and techniques not available to 
designers of old breakers, it’s much more compact and 
weighs many pounds less. 

I-T-E Model FB d-c circuit breakers are available either 
| or 2-pole, and in capacities from 1200 through 12,000 
amperes continuous. Write for Bulletin 4601-A. I-T-E 
Circuit Breaker Company, Dept. SW, 1900 Hamilton 
St., Philadelphia 30, Pa. 














Model FB d-c circuit breaker, stationary single-pole, with 
manual stored energy closing. 


(f}) I-T-E CIRCUIT BREAKER COMPANY 
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According to company, they offer low 
output speeds with ample capacity for 
heavy loads, providing smooth, trans- 
mission of power with minimum 
maintenance. Automatic lubrication is 
provided by a splash system between 
oil reservoir and internally cast chan- 
nels to bearings except on low-speed 
shaft, where grease fittings are pro- 
vided. Ratios range from 5:1 to 
3600:1, with torque ratings to 135,000 
lb-in. and horsepowers to 150. Book 
2824 gives details. Link-Belt Co. 





28—SLIP-ON GUARD holds 
lamps in their sockets 


Designed to keep fluorescent lamps 
from falling from their sockets, the 
Guard and Guide is made of spring 
steel wire, copper coated, in the form 
of a squared-off U with an overall 
length of 2% and 1% in. at its widest 
part. The two prongs turn outward, 


while at the opposite end the wire is 
formed into a small rectangle, set at 
right angles to the prongs. Guards are 
placed at each end of a fixture. When 
the lamp is inserted, the guards serve 
to steer it into the sockets. No tools 
are required. The guards cost only a 
few cents apiece, are for 40-w and 
100-w lamps. Gets-A-Lite Co. 


29—SUBMERSIBLE PUMP for 
handling large volumes 
For installations requiring a large vol- 
ume of water from 6-in. or larger 
deep wells, Series UF Turbine Bowl 
Submersible Pump comes in 16 sizes 
from 5 to 40 hp units providing ca- 
pacities to 180 gpm from well depths 
to 1450 ft. Bowl assemblies, varying 
in number from two to 23, depending 
on well depth, feature heavy cast iron 
bowls with baked-on alkyd melamine 
finish, bronze impellers and stainless 
steel fastenings. Stainless steel shaft, 
coupling and non-corrosive intake 
screen are designed to eliminate rust 
and corrosion. Motors are water lubri- 
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THOROSEAL 
Waterproofs 
and decorates 


Question: 


Maintenance men: Are you searching for a sure 
way to prevent or cure spalling, cracking and 
water seepage in masonry? 


Answer: 


If so, you should learn more about the THORO 
SYSTEM. Since 1912, Standard Dry Wall Prod- 
ucts Company has engaged in no other business 
than the protection of masonry. Through constant 
research and development its products have be- 
come the foremost professional products in the 
field. You’ll save money by using the best. Write 
for our free specification guide. 


THOROSHEEN 
Acid, alkali 
and mildew 
resistant paint 


WATERPLUG 
Cement to stop 
water flow 


THORITE 
Non-shrink, 
non-siump 
patching 
mortar 


THOROBOND 
Bonding agent 
for concrete 
and plaster 


THOROCLEAR 
A silicone 
transparent 
sealer 


Please send new 20-page specification guide describing all products 


and uses. 


Name 





Company 





Address aati 





Standard|Dry Wall 





Box X-10, New Eagle, Pa. Products, Inc. 


Plants at New Eagle, Pennsy/lvania and Centerville, Indiana 
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BULL OF THE WOODS by T.R.WILLIAMS 





|_Y STOP IT, YOU LUNKHEADS! Y WATCH THIS! THE BULL Y QUESTION NOW iS 
.{ THIS NEW KOLLMANN TOLD MAINTENANCE | WILL THE BULL HATE 
CAN OPEN THAT DRAIN |/NEXT TIME THAT DRAIN / MAINTENANCE FOR 
L\ LINE IN FIVE MINUTES PLUGGED HE'D FIX IT ¢ LETTIN' HIM GET IN- 
WITHOUT <1| FOR GOOD--SOMAIN- | TO ATWO-DAY MESS... 
DIGGINGS <1 |\ TENANCE BOUGHTA / OR WILL HE BESOHAPPY 

Ee. KOLLMANN 500 “TO STOP LOSIN’ DOWN- 
SNS LL ON THE QUIET AND ‘\TIME FROM PLUGGED 
_ WAITED TO SPRING ) DRAINS HE’LL VOTE 'EM 

: mien ALL A RAISE! 
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THE LATE “SPRING” 


© 1960 by NEA inc, TM. Reg U.S. Pat Off 














its faster— 
with a KOLLMANN! 


@ Whether it’s congealed oil and chips in a shop drain, grease in 
a hand basin, ‘‘caking” in a supply line or roots and rags in a 
sewer...whena flow line plugs, there’s trouble and “down” 
time in the plant. 

That’s when the Kollmann 500 is literally “worth its weight 
in man hours.”’ Fast, rugged and easily operated by one man, 
this dolly-mounted unit can get to the trouble and clear the 

most stubborn stop- 
page often faster than 
you could make a 


phone call. 
« 
Especially designed for 
industrial use, the 500 
handles up to 200’ of sec- 
tional cables through traps 
and bends on lines from 
3” to 10’. Quickly adapts 
to lines as small as 1%”. 
Explosion-proof, air and 
gasoline power available. 
Quickly pays for itself in 
saving “down” time. 
Many of the “big names” of American industry save money and 
isance with Koll quipment. Write for details. 


KOLLMANN 


MANUFACTURING CO., Inc. 
ERIE, PENNSYLVANIA ¢ Phone: UNion 4-385! 
LEADERS IN POWER DRAIN CLEANING EQUIPMENT SINCE 1936 
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cated, pre-filled requiring no external 
lubrication and motor leads are pro- 
tected by a stainless steel guard. Bul- 
letin 650Al gives further details. 
Goulds Pumps, Inc. 


30—STORAGE RACK with 
safety load locking device 

AIM Brand Rack is suggested for 
heavy duty storage of materials on 
pallets or skids, for hand storage and 
for storage of dies, drums, pipes or 
tubing, even for complete utilization of 
floor-to-ceiling storage area. It can be 
installed without tools. Components 
are cold formed steel finished in a 
metallic based paint. Frames consist 
of 3-by-3 in. columns with 14% -by-1% 
in. channel sections welded to columns 
and used as front-to-back and diagonal 
bracing. Keyhole slots on column face 
provide for adjustment of beams on 
2-in. centers. Each column has a foot 
plate facing the front pre-punched 
with a 9/16-in. hole to provide acces- 
sibility for lagging when required. 
Beams consist of two overlapping 
panels for maximum strength. Stand- 
ard frame has a capacity of 23,000 Ib, 
the heavy duty frame, 30,000 Ib. 

Key to the security and easy as- 
sembly of this rack is the safety lock- 
ing device, shown, a 7/16 in. steel bolt 


which is an integral part of the beam. 
This bolt fits into a round hole in the 
side of the column. It can be locked 
or unlocked with ease, manufacturer 
points out, but once this bolt is locked 
in place the beam cannot be disen- 
gaged accidentally. Acme Steel Co. 


31—MINIATURE CLUTCH re- 
quires minimum space 
The CT 14 Miniature Positive Clutch 
si designed for instrument applications 
where minimum space is available. 
Positive acting crown teeth are magne- 
tically engaged and spring released. 
Teeth are pitched for easy engagement 
at low RPM, company says, and then 
smooth acceleration drives the load. 
Clutch is 1-1/2 in. in diameter, 3/4 
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To 90,000 Ib/hr . . . Type VP—A compact, economical, natural 
circulation, package boiler for the majority of industrial 
requirements. Steam capacities from 4,000 to 90,000 lb/hr; 
pressures to 700 psi; temperatures to 750 F. Most sizes 
shipped complete with firing equipment for oil or gas, set- 
ting and forced draft fan arrangement. 


To 50,000,000 Btu/hr . . . Type HCC — High-temperature water 
boiler, shop-assembled, widely used for large-scale, eco- 
nomical] heating of commercial and industrial installations 
—jincluding many military air bases. Controlled circula- 
tion, pressurized oil or gas-fired from 10 to 50 million Btu; 
coal-fired to 40 million Btu. Field-assembled units to 300 
million Btu. 


To 120,000 ib/hr . . . Type PCC-—Shop-assembled controlled 
circulation boiler providing high output and high tempera- 
tures in a compact, high-performance unit. Capacities 
80,000 to 120,000 lb/hr; pressures to 1,000 psi; tempera- 
tures to 900 F. Designed for minimum installation, opera- 
tion and maintenance costs. 


Rin, 


. a . 
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To 50,000 ib/hr . . . Type WCC —Shop-assembled. Utilizes 
waste heat from open hearths or chemical processes. C-E 
controlled circulation design obtains big boiler perform- 
ance from space-saving units. Capacities to 50,000 lb/hr 
and up, depending on waste heat conditions— with pres- 
sures to 450 psi and temperatures to 750 F. Capacities of 
field-assembled units are virtually unlimited. 


shop assembled to 120,000"/. capacity 


Designed for Industry by UTILITY-BOILER ENGINEERS 


C-E shop-assembled boilers are available for a wide range 
of industrial, commercial and institutional applications. 
They are produced by the same C-E engineers who design 
the world’s biggest and most efficient utility boilers—with 
capacities to 4,000,000 lb/hr and pressures to 5,000 psi. 
For the most economical solution to your steam or high- 
temperature water problems, write to C-E, outlining your 
requirements. Catalogs are available. 


COMBUSTION 
ENGINEERING 


Combustion Engineering Building, 
200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT: PULVERIZERS: FLASH DRYING SYSTEMS; PRESSURE VESSELS ; SOM PIPE 
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we ALLSERV™ 


FOR MANY JOBS: 


Air, Water, Oil, Grease, Gasoline, Chemicals; and 


for spraying Paint, Insecticides and Weed-killer 
Solutions. No need of several different types of 
hose—use “ALLSERV” for all. 


CUT AND COUPLE AS REQUIRED 


“ALLSERV” comes in maximum lengths of 500 feet. Stock it— 
and have it ready for any job, any time. “Synplastic’’® Tube 
and Cover. High-tensile Rayon-and-“Synplastic’® Carcass. 
Sizes 4%" to 1%". Also available in specified lengths with 
couplings attached. 


"if it’s GOODALL, it MUST be Good!” 
Contact Our Nearest Branch for Details and Prices 
esr, 
AA «Oe 
Stondard of Quality—Since 1870 wR © 15 HOSE - BELTING - FOOTWEAR + CLOTHING 
Ce Og AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Ridéer Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 


(N CANADA GOODALL RUBBER CO. OF CANADA LTD., TORONTO 
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in. long, develops 80 oz-in. torque, 
and may be wound for 28 v d-c. 
Sheave may be mounted on driven 
hub, which also serves as an armature, 
or with worm gears and spur gears. 
Stearns Electric Corp. 


32—METAL CEILING easily 
installed, accessible 
This durable metal acoustical ceiling 
is quickly installed, easily accessible 
to above-ceiling areas, and is an- 
nounced, as competitive in cost with 
incombustible mineral tiles. It is for 
use On company standard suspension 


system. With 1-1/2 in. furring chan- 
nels installed on 4-ft centers, Accesso 
channels are clipped in place on 2-ft 
centers, and the i2-by-24 in. metal 
pan units hung from channel to con- 
ceal suspension members. Incombusti- 
ble absorbent pads may then be laid 
within pan units for maximum absorp- 
tion at any given frequency. Simple 
push-up and lift-out removal proce- 
dure is designed to prevent torn or 
bent pans when access is desired. 
Accesso Ceiling Products, Inc. 





Reader Service Cards on 
pages 277-278 make it easy 
to get further information 
on any of these products. 
Just circle the item numbers 
of the products you would 
like to know more about. 











33—LOW MOTOR BASE de- 

signed for crowded areas 
For variable-speed sheave installations 
where space is at a premium, Quick 
Slide Base is of the low pan-cake type. 
A feature is an adjusting screw—it 
can be moved to shorten center-to- 
center distance and free V-belts from 
grooves for sheave adjustment. Height 
of the Quick-Slide is only 1-9/16 or 
1-21/32 in. and amount of movement 
4% or 6 in. (both depending on 
NEMA motor frame number); bases 
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with 9-in. movement can be ordered. 
The top plate is drilled to accommo- 
date various combinations of NEMA 
motor frames. This base may be used 
with any V-belt drive, but is designed 
for variable-speed drives where it is 
necessary to vary the center distance 


between sheaves with pitch-diameter | 


changes. T. B. Woods Son Co. 


34—EXTINGUISHER for use on | 


all types of fires 


ABC AllClass is announced as UL | 
approved for use against the four | 
standard classes of fires: paper and | 


wood substances; burning liquids; live 
electrical fires; and combustible metal 
fires, including magnesium. The unit 
is operated like a standard extinguisher 


—simple one-hand grasp and instant | 


discharge procedure without inverting. 
A safety feature noted is that in close 
maneuvering, operator is protected 


from heat by a cloud of powder that 


is non-toxic, non-abrasive and non- | 





MONILE COPOLYMERIZED FLOORS resist 
spalling and crumbling under heavy trucking 
.-- hard shock...severe vibration... 


resist destructive acids, alkalies 
and salts... 


conductive. Manufacturer says the | j 


unit operates in temperatures down to | 
—40 F, needs neither annual recharge | 


nor cartridge inventory, and can be 

checked through visual inspection. 
Key to this universal extinguisher is 

its extinguishing ingredient, ABC All- 


Class Powder. It is explained that im- | 


mediately on contact with fire, this 
powder forms a cooling, insulating 


armor which is deposited on burning | 


Class A (paper and wood) and mag- 
nesium material. Insulation is provided 
by the deposit formed, and cooling 
effected because the change from pow- 
der to deposit utilizes and absorbs 
heat. Fire is extinguished and re-igni- 
tion prevented. This powder has a 
smothering and cooling effect on burn- 
ing liquids, is non-conductor of elec- 
tricity for Class C fires. Alim Corp. 


35—PROTECTIVE COATING 
for exposed structures 
No-Ox-Id “Az” is announced as a 
one-application drying-type coating 
designed for maximum mechanical 
and chemical protection of bridges 
and other exposed metallic structures 
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resist damage from soaking of oil, 
grease and water. 


MONILE bonds to concrete with 39 times the adhesion of concrete to 
concrete...has 3 times the flexural strength...twice the compressive 
strength and 3 times the tensile strength of concrete. Monile is 
applied 1/2” thick over old or new wood, concrete, brick or tile floors. 
See Sweets Plant Engineering File es or write for 8-page brochure. 
The Master Mechanics Co., Cleveland 28, Ohio, or The Master Mechanics 
Chemicals Co., (Canada) Ltd., Toronto 14, Ont. 


THE MASTER MECHANICS COMPANY 
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PUMCUPS 


outlast ordinary 
packings 


107 


e in hydraulic and pneumatic mechanisms 
e in reciprocating pumps 


With Darcova Pumcups...regard- 
less of wear, pressure keeps Pum- 
cups hugging cylinder wall. 


Operating costs go down and efficiency goes up when Darcova Pumcups 
go in! Here’s why: 
e@ Pumcups outlast other packings at least 3 to 1, based on actual 
reports from users 


@ Fluid slippage is virtually eliminated, because Pumcups operate 
at full efficiency throughout their entire life 


@ Maintenance costs are reduced, because you have fewer replace- 
ments, less downtime. 


Available in three textures—hard, medium and soft. Also in regular 
or 100% nylon composition. Size ranges from 34,” to 20”. For all the 
facts on Darcova Pumcups, write for Bulletin 5903. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 14, Pa. 


TRADE MARK 
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under severe corrosive conditions. The 
metallic-pigmented coating incorpo- 
rates a specific vehicle for spray 
application. It penetrates and loosens 
slab rust and curled paint, then dries 
to a firm silvery finish. It can be 
applied to a painted surface with only 
limited surface preparation, company 
says, and dries to a firm finish that 
can be permanently stenciled. Dear- 
born Chemical Co. 


36—DIAL THERMOMETERS 
are mercury actuated 

Ease of reading and accuracy through- 
out operating range, uniform gradu- 
ated scale for entire range, micro 
meter adjustable pointer, all stainless 
steel system, plus a 10-to 12-in. sensi- 
tive stainless steel bulb with union 





connection flange are features an- 
nounced for these mercury-actuated 
dial thermometers. Gages are enclosed 
in black enameled aluminum cases 
with chrome plated slip ring. They are 
also available with fully compensated 
line up to 200 ft in length. Case design 
permits installation for adjustable 
angle, rigid or remote reading. Avail- 
able in dial sizes 4-2, 6 and 8 in., 
thermometers are for duct and casing, 
air conditioning units for fresh air, 
mixed air, supply air, hot decks and 
cold decks, freezers, storage compart- 
ments, constant temperature rooms, 
etc. Weksler Instruments Corp. 


37—HIGH-CYCLE VIBRATORS 
are motor-in-head units 
The Hi-Cycle is a 180-cycle motor- 
in-head vibrator available with a 21- 
in. or a 15-in. head, a removable steel 
or rubber nose or a fixed steel hose. 
It is equipped with a 10-ft handling 
hose to which extensions can be added 
in 10-ft sections. Vibrators feature 
1% hp high-cycle motor-in-head re- 
movable motor and eccentric sections, 
and waterproof switches and connec- 
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Bright, weatherproof Uniflex Aluminum Roof Coating sets off the big Douglas assembly plant 
at Senta Monica, California. Uniflex is made by Acorn Refining Co., Cleveland 2, Ohio 


Douglas Aircraft protects buildings with 


UNIFLEX ALUMINUM ROOF COATING 


Careful selection of materials has helped make Douglas a 
leader among the world’s aircraft manufacturing com- 
panies. Whether designing jet airframes or maintaining 
enormous plants, the famed Douglas engineering skill charts 
every move. 

Note Douglas’ choice of roof protection—for many years 
it’s been Uniflex Aluminum Coating. Three thousand gallons 
recently went on the assembly building (shown). 

The Douglas choice makes sense. A coating like Uniflex 
combines ALcoa® Aluminum Pigments and asbestos fibers 
in a tough asphalt base. The aluminum particles form a 
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ALUMINUM 


For exciting drama watch ** 
every Tvesdoy, ABC-TV 
and the Emmy Award winning 


Presents‘’ 


Theotre’’ 


metallic shield that protects the vital oils, keeps the coating 
pliant and waterproof in all seasons. 

Interiors are more comfortable. Reflective aluminum 
coatings turn back 70 per cent of the sun’s heat, reduce 
inside temperatures as much as 15 degrees. Easy to apply 
with ordinary roofing brush or spray gun, Uniflex alumi- 
num coating requires no thinning or heating. 

ALCOA does not make roof coatings, but we will be happy 
to refer you to reputable manufacturers who do. Send today 
for our two free booklets Painting With 
Aluminum Roof Coatings Make 
coupon. 


Aluminum and 


Time Stand Still. Use the 


Aluminum Company of America 
I 1740-F Alcoa Building, Pittsburgh 19, Pa 
Please send your free booklets 
Painting With Aluminum 
Aluminum Roof Coatings Make Time Stand Still 


Look for this 
label it’s 
your guide to 
the best in 
aluminum valve 
Nome 
Alcoa Company 
Alcoa | Address 


| City 


alternate Mondays, NBC-TV 


Zone 
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Invincible draws used coolant from turret lathe into 
swivel-wheeled auxiliary tank. Especially designed for 
handling liquids in volume, tank is equipped with air 
diffuser, automatic shut-off and discharge valve. 


INVINCIBLE VACUUM UNITS 


Clean Machine Sumps Quick 


Use Invincible vacuum equipment to remove the 
accumulated liquid, chips and dirt from machine 
coolant tanks and sumps. Eliminate mess—and 
do the job in “rd the time. 

At Great Lakes Manufacturing Corp., Cleve- 
land, Ohio, the Invincible pictured services 17 
major machines—turret lathes, grinders, and 
drill presses—plus a number of small machines. 

All the maintenance man does is wheel the 
Invincible and auxiliary tank to each machine. 
He inserts the vacuum hose in the sump. Power- 
ful vacuum draws out liquid, chips and sludge, 
depositing the mixture in the 55-gallon auxiliary 
tank. Average time per machine: 5 minutes in- 
stead of the 15 formerly required. 


With Invincible, there’s no need to remove 


highly inaccessible drain plugs . . . no need to 
handle messy drip pans (often 4 or 5 times per 
machine) ... no need to hand-scoop slimy resi- 
due that remains after conventional draining. 
And the Invincible also serves 2 to 3 hours a 
day as a vacuum cleaner, keeping shop, dock and 
office floors clean. 
CHECK THE MANY USES FOR INVINCIBLES 
Invincibles handle almost any material—liquid 
or granular—that will pass through a vacuum 
hose. They cost little, last for years. In 22 models 
from “% to 7% H.P.—the most complete line of 
heavy-duty industrial vacuum equipment. Resi- 
dent engineers in all principal cities. 


WRITE FOR BOOKLET... It tells about the many 
materials Invincibles reclaim or remove. 


VACUUM CLEANER MFG. CO. 


OVER 50 YEARS THE LEADER IN INDUSTRIAL VACUUM EQUIPMENT 
et es 


DOVER, OHIO 


-—— — 
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tions. According to company, servic- 
ing is minimized. Because these vi- 
brators must be used with a generator, 
company also offers a 2500-w, 180 
cycle generator with built-in idler. 
Champion Mfg. Co. 





38—WIDE BAND RELAY for 


square root, squaring 
Two pneumatic wide-band relays for 
square root extracting and for squar- 
ing are introduced for control sys- 
tems. The VSR extracts square root 
down to 10 per cent of output span 
and the VS forms squares from 1 per 


cent of output span. Both relays be- 
long to company’s Vector series of 
instruments and controls employing 
a null-balance-vector mechanism. They 
have input and output ranges of 3 to 
15 psig with air consumption of 0.2 
scfm and nominal error of 1 per cent 
of output span. They contain high- 
grain integral pneumatic amplifiers to 
simplify piping, reduce number of 
air sets per system, and reduce air 
use. Republic Flow Meters Co. 


39—DAMPING COMPOUND 


sprays on to stop noise 

Vibrodamper Compound is described 
as a viscoelastic material which, when 
sprayed or trowelled onto metal plate, 
drastically reduces structurally borne 
noise and vibration—rendering the 
plate acoustically equivalent to a 
sheet of cork. It is designed to reduce 
noise transmitted along structural 
paths through sheet metal, and the 
drumming noise created by vibration 
or thermal movements of metal plates. 
Manufacturer suggests it as an effec- 
tive, economical treatment for sheet 
metal applications such as air ducts, 
plenums, curtain walls, computers, 
transformers, metal floors, pumps, 
vibratory feeders. 

According to company, Vibrodam- 
per Compound is more efficient than 
other damping materials. Bituminous 
mastics or single layers of metallic 
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| Quiet, Efficient, Convenient 


A oat: 
TUBE CLEANERS 


Ideal for Hospitals, 
Hotels, Apartments, and 
Industries where noise 
is objectionable. 


Rotojet Electric 
leaner with 
swing-frame head. 


Rotojet Electric Tube Cleaner thoroughly 
cleans straight tubes from 25/32” to 4” 
1.D. in boilers, condensers, evaporators, and 
heat exchangers so quietly that it can be 
operated without disturbing anyone. 


This self-contained unit comprises a pow- 
erful motor, rotatably mounted on a stand, 
a required length of heavy duty flexible 
shaft, a 20 ft. cable, and a selection of 
heads, brushes, drills, and scrapers to meet 
any cleaning need. The motor swivels and 
rotates so that tubes on top, bottom, and 
sides can be cleaned without moving the 
unit. A few of the many types of heads 
available are shown below. 


Bulletin 107 gives full details of this quiet, 
efficient, convenient tube cleaner. Send for 
it now. 


4-way drill and 
universal coupling. 


ELLIOTT COMPANY — ROTO PLANT 
Tube Cleaner Specialists Since 1910 


149 Sussex Avenue, Newark, N. J. 
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4 Specify PANNIER 
STEEL STAMPS 


for a longer life of 
CLEANCUT MARKING 





foil provide a vibration decay rate of 
3 to 5 db per second, it is pointed 
out, while this compound provides a 
rate of 35-55 db. It is also reportedly 
100 times as effective for vibration 
damping as a %-in. thick, 6-lb 
density glass fiber blanket. It goes on 
like paint and dries to a smooth finish. 
This finish is non-toxic, non-flam- 
mable, company says; it resists alkali, 
grease, gasoline and aliphatic oils, is 
unaffected by ozone or sunlight. The 
Korfund Co., Inc. 


40—TERMINAL ASSEMBLY for 


easy brush replacement 
This quick-disconnect terminal assem- 
bly is designed to facilitate brush 
replacement on electric utility equip- 
ment, and on any motor or generator 


29,335 hammer blows — and still marking 
cleanly — Pannier Letter and Number Stamps 


Rounded corners for 
finger comfort 
Rounded head distri- 
butes impact, re- 
duces mushrooming. 


Made of the finest tool steel and correctly 
heat treated for best combination of hard- 
ness and toughness, Pannier single char- 
acter stamps can take it! Scientific shap- 
ing and accurate engraving insure a long 
life of good, clear impressions. Available 
in letters, figures and special symbols, 
and in light, medium or heavy duty 
design. 


Identification 

Added metal in Pan- 
nier fillet increases 
durability. Correct 
bevel gives cleorer 
impression, longer 
life. Outside bevel 
longer than inside 
for protection of 
choracter face. 





Extra tough steel forging stamps for 
hot or cold, heavy duty marking 


For stamping names, part or patent 
numbers, trade marks and similar mark- 
ings, Pannier forging stamps are made 
in four styles: —Hand-style, fullered for 
wire handle and wood handle style with 
eye parallel or perpendicular to lettering. 
All are designed and heat treated for 
clear impressions and long service. All | gaily bolted to the machine. 
are covered by the Pannier Master | which either one or two terminals can 
Marker guarantee. be snapped. Parts are silverplated 
beryllium copper. National Carbon 
Co., Div. Union Carbide Corp. 


41—TRANSDUCER has built-in 


freeze-up protection 
Type P2R Power Relay is announced 
as an electro-pneumatic transducer 
that permits a pneumatic valve actua 
tor to be used with an electronic con- 
trol system. Designed to eliminate 
freeze-ups caused by cold weather or 


in which brushes are difficult to reach. 


Fullered style Assembly consists of a stationary clip 


jnta 


Wood 
hondle style 


Supreme Holders with ‘“Roto-Pin” 
for quick, easy number change 


Roto-Pin makes this Pannier Master 
Marker a time saver in number change 
and makes serial number marking fast 
and efficient. The hardened anvil at the 


An easy, half-turn 
flip for Roto-Pin re- 
leases ony or all of 
the steel type for 
fast change. A re- 
verse flip locks them 
in perfect alignment 


base of the type slot keeps type in per- 
fect alignment for equal impression. 
Machined from bar tool stock, the 
Supreme Holder has a heat treated strik- 
ing head. Both anvil and striking head 
are replaceable for longer life of the 
holder itself. Made in hand or wood han- 
dle styles, for hot or cold marking 


Write for literature 


THE. PANNIER 
501 PANNIER BUILDING 


> DEVICES 


PANNIER 
MASTER 
CORPORATION 


PITTSBURGH 12, PA. 


MARKERS “ 


FOR QUALITY 








low-temperature fluids, it contains a 
30-w heater in its pneumatic section 
to prevent moisture in the air from 
freezing the mechanism. It is intended 
for use with company’s Autronic pri- 
mary-element transmitter and con- 
troller-recorder. It is a null-balance 
unit in which a magnetic force is op- 
posed by an air-loading pressure to 
produce a pneumatic force linearly 
proportional to the electrical output of 


| the controller. The unit is temperature 
| compensated. 


A high-capacity booster relay in tne 
pneumatic section provides for fast 


Offices: Los Angeles » Cleveland « Chicago « Philadelphia « Birmingham | valve actuation. Electrical input range 
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LEAK-PROOF “REMITE” SEAL 


This exclusive feature assures long, 
trouble-free life—eliminates the cus- 
tomary leakage which occurs when a 
packing gland is used. A carbon seal 
ring faces on a “‘Remite”’ floating seat 
—a material develo by BaeG, so 
hard it will scratch glass—wear-proof 
and corrosion-resistant. 

This mechanical seal is self-lubri- 
cating. A synthetic rubber bellows 
seals the shaft. Metal parts are of steel, 
bronze or stainless steel, depending 
upon the type of service. 


The photos show how easily the 
complete bearing frame, including 
seal and impeller, can be removed 
without disturbing piping or motor 
leads. The unit is replaceable and 
interchangeable in all pump sizes 
within limits of material con- 
struction. 

Other features of the 1510-B in- 
clude— 

Mechanically balanced impeller. 
Balancing chamber and pressure 
relief holes in the impeller reduce 
thrust to a minimum, lengthening 
pump life. 

Solid-type volute with support 
foot. Can be left in pipe line when 
servicing pump—rugged construc- 
tion absorbs piping strains. 

Anti-friction roller bearings. 
Timken bearings handle thrust and 
radial loads for smoother, quieter, 
more efficient operation. 

Oil lubrication. No messy, unde- 
pendable grease cups—circulating 
oil lubrication assures positive pro- 
tection to bearings. Oil level indi- 
cator permits visual check. 

Rugged steel base. Base mounted 
construction provides a sturdy 
platform for proper pump and 
motor alignment. 

100% factory tested. Every pump 
hydraulically tested to meet speci- 
fied conditions of head and capac- 
ity. 

Capacities. To 2000 GPM, heads 
to 420 ft. 


STOCK PUMPS FOR QUICK SERVICE R BELL & GOSSETT 


Selected sizes of B&G Series 1522, 1531 
- Sf i a we ibe . 


and 1510-B Centrifugal Pumps are 
stocked at the factory for immediate G 

Dept. GF-53, Morton Grove, Ill. 
Canadian Licensee: S. A. Armstrong Lid., 


1400 O' Connor Drive, Toronto 16, Ontarie 


shipment. Capacities to 550 GPM, 
heads to 180 ft. Send for Price and 
Selection Catalog. ie 
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for service entrances ..- loading docks 








Patents Pending 


You get better light...use less power 
... get 700% longer lamp life with 


WIDE-LIrEs JUNIORS 


The exclusive rectangular reflector of Wide-Lite Juniors 
gives the broad light pattern that’s unique in the lighting industry! 
Frequently, one Wide-Lite takes the place of three regular flood- 
lights. Wide-Lite Juniors with color-corrected mercury vapor 
iamps use 61% less power. And with 700% longer lamp life, 
you can depend on them to keep vital areas well lighted! 


More than DOUBLES light output! 


At 250 watts, Wide-Lite Juniors with mercury vapor lamps 
have 10,500 lumen output as compared with 3,700 for incan- 
descent lights . . . at 100 watts, 3,300 lumen output as compared 
with 1,630 for incandescent lighting. And Wide-Lite’s segmented, 
rectangular reflector gives a broad light pattern without “hot 
spots” or shadows! 


Find out how much better floodlighting Wide-Lites give you 
—send coupon today! 


OUTDOOR 

AREA LIGHTS 

SPORTS LIGHTS 
PROTECTIVE LIGHTS 
VAPOR TITE MODELS 
INDOOR LUMINAIRES 
MOBILE WORKING LIGHTS 
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is 1 to 5 milliamperes. This produces 
an air output from 3 to 15 psi. Other 
standard outputs are 3 to 27 and 6 to 
54 psi. Though normally adjusted for 
direct action, Type P2R Power Relay 
can be changed to reverse action. 
More information is in Bulletin A710- 
B. Swartwout Div., Crane Co. 


42—SHUT-OFF VALVE is man- 
ual reset type 
When connected with one or more 
safety circuit breaking instruments 
and installed in gas or oil supply lines 
leading to burners of boilers? fur- 
naces, ovens, kilns and other proces- 
sing equipment, the Series 800 Man- 
ual-Reset Valve is designed to shut 


off flow of fuel automatically and 
instantly upon any break in the elec- 
tric power or safety circuit. Incorp- 
orating a body with “guillotine” ac- 
tion, this valve is said to assure tight 
closure. Approval by Associated Fac- 
tory Mutuals, Underwriters Labora- 
tories, others, is announced by manu- 
facturer. Maxon Premix Burner Co. 





One of these products may 
be “just what you're look- 
ing for.” Use the handy 
Reader Service Cards to ask 
for more information on it. 














43—FASTENING TOOL offers 


more power, faster rundown 


| For hard industrial service, the air-op- 
erated 808 Impactool is announced as 


featuring 20 per cent more power and 
200 per cent faster rundown. Although 
designed to handle work up to %-in. 
bolt size and offering increased power, 
this tool is 2% in. shorter than the 
model it supersedes. It is only 7%_ in. 
long, has a side-to-center distance of 
1% in., and weighs under 9 Ib. It de- 
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LE RO! 50S2 was installed be- 
cause Bowes couldn't afford 
compressor downtime, says Mr. 
LaFara. Air-cooled unit can be 
used indoors or outdoors — 
needs no plumbing. 


FINISHED TIRE REPAIR 
SECTION is inspected. 
Compressed air now per- 

mits automatic spraying of sec- 
tions with liquid latex as they 
pass through booth at left. Pro- 
duction increased at least 25%. 


This plant 
minimizes 
the risk of 


“No air- 
no work” 
with a 


LE ROI 5OHP STATIONARY COMPRESSOR 


A dependable compressor headed the list of critical needs when Bowes Seal Fast 

Corp., of Indianapolis, Ind., merged two plants under one roof. A Le Roi 50S2 

two-stage compressor provides this vital dependability . . . and all the compressed 

air needed to produce over 2000 various items for the upkeep of cars, tires, and tubes. LE RO | 
James S. LaFara, Plant Manager, reports that the Le Roi unit delivers 210 cfm 

at 125 psi... operates 75% to 80% of 8- to 16-hour production days, five days a 

week, and supplies almost 100% of all the compressed air needed. Down-time, he STATION ARY 
adds, is at a minimum, and maintenance costs are below those of two smaller 

compressors which the Le Roi replaced, and which now serve only as standby units. 


Look what this Le Roi 50S2 does! It provides air to spray tire-repair sections COMP RESSORS 


(boots) and tubeless-tire repair plugs with a mixture of liquid soap and water. 
The unit powers latex spraying machines, and blows scraps from tube-patch cutting 


machines. Other uses include air for lead moulding equipment, nut-driving units, 
cleaning vents on chemical filling machines, and for the plant’s fire-protection system. 
Are you looking for a “dependable” compressor? Check the complete line of : 
Westinghouse unit-type and Le Roi stationary air compressors — from % to 


100 hp. Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 
Air Brake Co., Milwaukee 1, Wisconsin. sc-os 


PORTABLE AND TRACTAIR® AIR COMPRESSORS @ STATIONARY AIR COMPRESSORS © AIR TOOLS 
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Skin of RESOLITE 


It’s hard to believe, but this fertilizer plant had 
deteriorated to the condition shown in the photo- 
graph at the left in a little over four years. The 
deterioration was caused mainly by the corrosive 
conditions which exist in such operations. 
RESOLITE engineered and furnished over 24,000 
square feet of opaque “Fire-Snuf” formulation 
Metal Gray Panels for walls and roof area. The 
material was made in the V-beam shape, and is 
manufactured using a special formula designed 
for highly corrosive acid conditions. All louver 
assemblies, flashing and gravity roof ventilators 
were fabricated by RESOLITE. All fasteners 
are also corrosion-resistant and supplied by 


RESOLITE. 


Here is an example of how RESOLITE engineers 
can be of service to you. We are specialists in 
engineering the use of reinforced polyester panels, 
and our years of experience can be of value to 
you. Write today for our 8-page folder on the 
use of RESOLITE panels and special shapes in 


applications where corrosion is a problem. 





Engineering Specialists in Reinforced Polyester Panels 


RESOLITE CORPORATION 


P. O. BOX 539, ZELIENOPLE, PA. 
DISTRIBUTORS IN PRINCIPAL CITIES 


Acid Processing Fertilizer Plant 
Gets a New Maintenance-Free 


R 


7 
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livers 110 impacts per minute, has a 
free speed of 6000 rpm. Standard 
square driver of the tool measure 5% 
in. across flats; % and %2-in. square 
drivers are available. Form 5279 
gives details. Ingersoll-Rand Co. 


| 44—POWER OPERATOR for 


metal rolling doors 


| This electric power operator is de- 


signed so that the motor can be re- 
moved, if necessary, without disturb- 
ing operation of an auxiliary hand 
-chain operator provided for emer- 
gency operation of the door. In case 
current failure makes the motor 
inoperative, a pull-chain engages the 


hand-chain reduction gearing mecha- 
nism for manual opening or closing, 
company states, with motor either in 
place or removed from the unit. Seven 
sizes offer motor capacities to suit 
door size and any of the more com- 
mon .current characteristics. . The 
operator is adaptable to wall or 
bracket mounting, in a vertical or 
horizontal position. 

Features include thermal protection 


| against overload to prevent damage to 


motor by cutting it out faster than 
possible with relays in starts. The con- 
trol normally furnished is a standard 
momentary contact three push-button 
type. The Kinnear Mfg. Co. 


45—EPOXY COATINGS resist 
solvents and weathering 
These protective coatings are made 
of polysulfide liquid polymers and 
epoxy resins for high chemical, solvent 
and abrasion resistance. The liquid 
polymers form flexible, elastomeric 
films with high resistance to solvents 
and weathering, company says, and 
the epoxy resins provide hard, chemi- 
cal-resistant films which adhere to 
many types of materials. Coatings come 
in several formulations ranging from 
solvent systems to 100 per cent solids, 
and special systems are available for 
wet concrete and wood, damp, rusty 
steel, etc. They may be applied by 
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\ 
ONLY SQUARE D STARTERS 
WITH ONE-PIECE 
OVERLOAD RELAYS GIVE Absolufe PROTECTION! 
———— 


e Only Square D makes thermal Og) 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- pms pe 


tion can you know you ve installed the (solder pot) 

heater correctly. Square D 1-piece rt tb 

overload relays can be installed only to overload, yet 4) 

one way. They are factory-assembled, sons nara 

individually tested and calibrated, 

completely tamper-proof. Repeated — - 

tripping will not affect accuracy. ‘ ea Heat-producing element 
You pay for overload protection — i 2 — ——— oe " 

be sure you get it. Insist on Square D * i Ww nently joined to solder 

l-piece overload relays for absolute pot, can’t become mis. 

protection. aligned. 








Square D Company 
Department SA-208 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute ‘‘jig-saw’’ demonstrator 





COMPANY 





ADDRESS 





CITY ZONE STATE 


SQUARE JT) COMPANY 











wherever electricity is distributed and soatvelled 
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NOW... 
Every link of 
Campbell Chain 
tells me what 
| want to 
know! 


SSAA ARE BAAR 






a a ee 
Mee, => Psso Die 


—-~- 






— —_—— 








CAMPBELL marks every link to show the grade or 
the manufacturer . . . it’s ‘“‘SHALLMARK’’s CHAIN! 







Yes, only CAMPBELL identifies all the popular 
welded chain grades with embossed letters on 
every link! 



























The grade mark (see below) appears on alternate links 
your permanent grade identification. 





. 
The Campbell "“C” is permanently in relief on every 4 F 
other link . . . your manufacturer identification. f' 13 
AND ... another bonus! CAMPBELL CHAIN is easy to 


measure. It’s ‘‘Measure-Mark”’ Chain color coded 


exactly every five feet (see below). 

















[cm onane mann | MEniotcnare 
PROOF COIL CHAIN P GREEN 
BBB CHAIN B RED 
HIGH TEST STEEL CHAIN H BLUE 
CAM-ALLOY CHAIN A ORANGE 

















CAMPBELL CHAIN Company 


FACTORIES: York, Pa.; West Burlington, lowa; Union City, Calif. 


WAREHOUSES: £E. Cambridge, Mass.; Atlanta, Ga.; Dallas, Texas; 
Chicago, Ill.; Portland, Ore.; Seattle, Wash.; Los Angeles, Calif, 


Makers of Famous CAMPBELL Jiffy Lug-Reinforced TIRE CHAINS 






CAMPBELL 
CHAIN 





47—PRESSURE HOSE of all 


| amide material, a high tensile strength 
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| spray, brush, dip, roller or flow coat- 
ing and, in some cases, trowel. Coat- 
ings are said to cure readily over a 
broad temperature range to as low as 
40 F. Applications include patching 
concrete floors, general maintenance, 
protection of equipment and structures 
exposed to corrosives, electrical insu- 
lating coatings, non-skid-surfacing, 
electrical conducting coatings and 
patchings. Cosden Paint Co. 


46—PH METER and strip chart 

recorder combined 
This combined pH meter and strip 
chart recorder is priced lower than 
most conventional pH meters alone, 
according to manufacturer. It utilizes 
an electronically modulated amplifier 
that compensates for line voltage fluc- 
tuations and uses standard radio tubes 
A strip chart recorder forms front 








































panel of instrument and contains 63-ft 
roll of chart paper, sufficient for 31 
days at 1 in. per hour. Other chart 
speeds are available up to 16 in. per 
hour by a simple gear change. Pres- 
sure sensitive coating is used on chart 
paper to eliminate ink and clogged pen 
problems. Switch on front panel per- 
mits disconnection of chart drive so 
that instrument becomes an indicating 
pH meter. The pH probe unit provides 
a unitary glass electrode system pro- 
tected by polyethylene. Priced under 
$200. Analytical Measurements, Inc. 


synthetic construction 
Hytron Pressure Hose, of all synthetic 
construction for hydraulic and other 
high pressure applications, consists of 
a seamless extruded inner tube of poly- 


polyester reinforcement and a cover 
of extruded polyamide formulation. 
Cover is black and fluted for added 
torsional strength. Minimum burst 
pressure is listed as 9000 to 12000 psi, 
depending on size. Temperature range 
is from —40 to 225 F. A complete 





NOW HE KNOWS WHY 
lubrication is a management responsibility 


MANAGEMENT does have a stake in good Lubrication Engineers have had valuable 
lubrication practices. experience in tailoring Organized Lub tior 


If you recognize lubrication for what it is Programs to the needs of virtual 
— acost-reducing tool, not an expense item industry. They can help show you the w: 
you can effect savings that add up to many important savings. Why not talk to your near 
hundred times the cost of the lubricants them est Texaco Lubrication Engineer tod: 
selves. Yet only management has the authority write for our new Book “Organized 
to make these potential savings an actuality tion Major Cost Control Factor.” 
That’s why lubrication is your responsibility Texaco Inc., 135 East 42nd Street, New 
Texaco can help you achieve these savings. Texaco 17, New York. Dept. E-141 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 





Makers of Famous CAMPBELL Jiffy Lug-Reinforced TIRE CHAINS Hu 


PIGGYBACK CRANE Solves 


Warehouse Handling Problem 


Carries Load-Handling Cranes 
Between Building Columns 


Piggybock crane carrying a single-girder crane, which in turn is trans- 
porting a case of aluminum sheets with sheet grab. All cranes are 3 
ton capacity and motorized. They are easily operated by one man, 














— 7 Piggyback crane with loaded single-girder crane over truck at loading dock. 


es 


{| 


HE many regularly spaced building columns in 

the warehouse of Whitehead Metals, Inc., Phila- 
delphia, posed a tricky problem for the economical 
handling of flat cases of sheet metal and rectangular 
crates of pipe and tube, and the multitude of odd 
shaped cases carried by this metal distributor. 


Overhead materials handling equipment was de- 
sired because of inherent advantages; such as, 
enabling maximum use of floor area for storage, 
higher piling, elimination of serious truck damage to 
floors and low cost of maintaining overhead equip- 
ment. It was also desired that the handling equipment 
provide complete floor coverage and be as efficient 
an arrangement as possible. 


Cleveland Tramrail engineers solved the problem 
by designing a special double-girder piggyback 


transfer crane. This operates on a runway that ex- 
tends the width of the building and over the loading 
dock. Single-girder cranes on right-angle runways 
can be transferred with their loads onto the piggy- 
back and carried to any right-angle runway or 
directly over a truck at the loading dock. This makes 
possible fast, easy conveyance of materials between 
all points covered by the Tramrail system. 

This is only one of thousands of unusual handling 
problems solved by Cleveland Tramrail engineers. 
No matter how simple or complex your problem is, 
we recommend that you call Cleveland Tramrail 
early in your planning. 

Write for free booklet No. 2008 


CLEVELAND 4 TRAMRAIL 





i Overhead Materials Handling Equipment 
i> 


Cleveland Tramrail Division « The Cleveland Crane & Engineering Co. « 7555 E. 290 St. « Wickliffe, Ohio 
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line of Hytron reuseable couplings is 
provided for assembly of hose, and 
hose assemblies can also be furnished 
with crimped-on couplings. Among ad- 
vantages listed are smaller OD, more 
flex-fatigue resistance, lighter weight, 
longer lengths, resistance to hydraulic 
fluids. The Imperial Brass Mfg. Co. 





48—STEEL BUILDINGS in wide 
range of types, sizes 
This line of pre-engineered steel build- 
ings come in a wide range of types and 
sizes for industrial and commercial 
applications. Clear-span widths range 
from 5 ft-4 in. to 120 ft; sidewalls 
to 40 ft. In addition there are build- 
ings with single slope roof and widths 
to 24 ft. Choice of roof slopes is 
offered in self-framing and rigid-frame 
buildings from 8 to 120 ft wide. Other 
options are the low silhouette-roof and 
the more traditional 4:12 pitch. Con- 
tinuous beam-type purlin system in 
roof of rigid-frame and _ truss-type 


buildings (shown) is another feature. 
Roof framework is described as lighter 
and more rigid, purlins are above 
rafters, out of way of wiring, duct- 
work, insulation, sprinkers. Steelox 
curtain-wall panel provides attractive 
shadow effect, company says, with 
rugged structure. Another innovation 
is a snap-in interior wall panel de- 
signed to same 16-in. module as ex- 
terior Steelox panels. Armco Drainage 
& Metal Products, Inc. 


49—ADDITIVE enables cement 
to stop leaks 
Flextite a liquid chemical additive, 
is designed to make a fast-acting leak- 
stopper out of ordinary cement. It reg- 
ulates the setting time of Portland Ce- 
ment, making it possible to stop direct 
leaks instantly, company says. Flextite 
mortar is claimed equally effective as a 
water resistant plaster coat that seals 
off seepage and excludes moisture in 
damp, wet basements, pits, etc., and 
for pointing up spalled areas or re- 
forming exposed reinforcing bars or 
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MAKES RUGGED 


| Twsst- 


cat.no. 7313 

3-WIRE CONNECTOR BODY 

20 AMPS., 250 VOLTS, A.C. OR D.C. 
10 AMPS., 600 VOLTS, A.C. 


Ever since it was first in- 
vented and introduced by 
Harvey Hubbell, Inc. back 
in 1930, “Twist-Lock” has 
provided greater conven- 
ience, safety and efficiency 
in the operation of motor 
driven tools and other port- 
able electrical apparatus. 
The locking action insures 
positive contact in spite of 
rough treatment, heavy vi- 
bration and other conditions 
that might cause down-time. 

Today, ““Twist-Lock” is 
supplied in types, sizes and 
ratings to fit every industrial 


® 


cat. no. 7311 


3-WIRE CAP 
20 AMPS., 250 VOLTS, A.C. OR D.C. 
10 AMPS., 600 VOLTS, A.C. 


and commercial application. 
Units are available in 2, 3, 4 
and 5-wire sizes. Every cap 
and connector body from 10 
ampere to 50 ampere is avail- 
able with “Seal-Tite” rub- 
ber covers for weatherproof- 
ing purposes, protection from 
dust and dirt, or from hard 
knocks and rough usage. 
Regular ““Twist-Lock”’ units 
are supplied grounded and 
not grounded. Special non- 
interchangeable grounding 
types provide protection for 
15 ampere, 125 volt or 277 
volt applications. 


HARVEY 


HUBBELL 


INCORPORATED 


BRIDGEPORT 2, CONNECTICUT 
In Canada: Scarborough, Ontario 
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New Replasa-Panal 


Solves OI 
Glazing Problems 


VINYL. SEALING 
v= ) 
\ \ 
ES 
» 
NY 





MUNTIN BAR 


PANAL 
— is 


One of your own men can now quickly replace your broken glass with 
shatterproof fiberglass reinforced plastic panels that have the best light 
transmission quality money can buy. Replasa-Panels are specially formed 
to be easy to store and carry, install quickly, and make a secure, weather- 
tight job, yet they cost no more than ordinary wire glass. No cutting, 
fitting, or face puttying! 

This is your finest assurance against broken glass and leaky skylights 
and windows, for either top-hinged or fixed sash, when muntin bars are 
still usable as a frame. For complete information and prices, mail in the 
coupon below. 











l 
iN REPLASA- 





OR, IF ENTIRE SECTIONS OF SASH NEED REPLACING, 
use Aluma-Sash 


We have installed hundreds of thousands of feet of this complete sash 
replacement system, consisting of top quality translucent plastic and a 
continuous aluminum hinged frame designed for years of rugged service, 
at the lowest possible contract price. Write for details. 


d ‘°” Our superior fiberglass reinforced plastic panels are made 

72. from Butler Stylux, the acrylic-fortified panel that has been 
ri job-proved for outstanding durability, weather endurance, 
#° and light transmission. We carry the entire Stylux line, and 
@Y BUTLER 1 @ can ship direct to you. Mail this coupon today! 








H. A. HARRY GLASS COMPANY _ 644 Milwaukee Ave. Chicage 47, Il. 


40 years experience in solving industrial glazing problems. 

Please send price information and | 

detail! drawings. We are inter- 

ested in: 
(check one or both) 

[1] Replacement of individual 
glazing units by plant’s own 
crew (Replasa-Panal) 

[] Replacement of entire sash : 
sections (Aluma-Sash) City = ———— State 

Replaso-Panal & Aluma-Sash — Potents Pending, Trade Marks H. A. Harry Glass Co. 
Stylux—Reg. U.S. Pot. Off., Butler Manufacturing Co 


Name 


Company—__ 





Address 
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beams. It is said to work equally well 
on concrete, masonry or brick surfaces 
and is suggested for handling leakage 
problems in elevator pits, basements, 
tanks, reservoirs, engine rooms, via- 
ducts, concrete pipe and retaining 
walls. Flexrock Co. 


50—ROOF EXHAUSTER has 
an automatic damper 
The PRE Model Power Roof Ex- 
hauster incorporates the Divertco 
Damper. Automatic in operation, this 
spun-aluminum cone-shaped damper 
is lifted by the column of discharged 
air and seated against the cover, di- 


verting the flow of air radially to dis- 
charge all around the circumference 
of the unit. When the fan is turned 
off, the damper settles back and closes 
the exhaust opening to provide a 
weather-tight seal. Cover support and 
damper guide rods are Neoprene coat- 
ed for smooth gliding operation. 
Genie-Air, Inc. 


51—-CAPACITANCE ALARM 
guards record cabinets 
Prox-O-Larm is a capacitance alarm 
designed to guard safes, filing cabi- 
nets, and other metal objects which 
can be insulated from the ground. 
According to manufacturer, it can 
protect up to 40 standard filing cabi- 
nets and be adjusted to trigger an 


alarm signal when an intruder ap- 
proaches to within a few inches of 
protected object, or to trigger on 
actual contact only. Alarm signal is 
transmitted by a single-pole double- 
throw relay with contacts so arranged 
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... the completed series 
of Plant Engineering's 


CONSTRUCTION 
COST 





ESTIMATING 


in handy booklet form. 


THIS REPRINT of the twelve sections of our time- 
saver series contains, in one handy volume, estimat- 
ing costs for your next building project—from floor 
slab to roof. It’s a reference you'll find you can use. 

To get your copy, just clip the coupon below, 
attach check or money order, and mail it. If you're 
not a coupon clipper, a letterhead request with your 
check will get a copy in the mail, pronto! 


EF ee eee 
\ 


 neerer 


The Editor, Plant Engineering 
308 E. James St., Barrington, Ill. 


Please send me —— copies of the 32-page, two-color booklet, Construc- 


tion Cost Estimating. 


; ° 
- % g ‘eo 
> 
fea a é 


Name —_— aa 





Company 





Street Address 








City 





HOW BUELL 
CLASSIFIERS 
HELP YOU 
IMPROVE 
YOUR 
PRODUCT 


Here’s how a Buell Classification System solved a specific 
problem. A sodium phosphate manufacturer had to meet 
stricter customer specifications. No more than 15% of the 
material could be below 100 mesh and no more than 1% 
below 270 mesh. But the apparent density could not be less 
than 0.98. If the classifier removed too much of the inter- 
mediate size particles from the finished product, the 
apparent density requirement could not be met. &@ Labora- 
tory tests proved that the Buell Classifier could easily 
meet the mesh requirements, and the required apparent 
density could be maintained if the classification was at 
95% overall efficiency. Furthermore, space limitations 
were overcome by the Buell Classifier's ability to carry 
material pneumatically, so that no extra, bulky and expen- 
sive conveyors were needed. The Buell Classifier simply 
discharged the coarse sodium phosphate by gravity into one 
bin and carried the fine material by air to a second bin. @ 
Despite rigid particle-size requirements, Buell Air Classify- 
ing Systems operate to critical size specification at well 
over 90% efficiency. High capacities let them keep up with 
all mills. And with low velocity and no moving parts, 
wear is almost non-existent. M Buell Classifiers today are 
being used in iron ore beneficiation, removal of minus 10 
micron sodium nitrate particles, dedusting of soda ash and 
the classification of such diverse materials as phosphate 
rock, silicon carbide, uranium ore and glass beads. Many 
installations have proved so successful that they have led 
to repeat orders. Why not send us your specific problem? 
Write for descriptive literature. MB The Buell Engineering 
Co., Inc., 123 William St., N. Y. 38, N. Y. Northern Blower 
Div., 6404 Barberton Ave., Cleveland, Ohio. (Subsidiary: 
Ambuco Ltd., London, Eng.) @ Cyclones + Electric Precipi- 
tators * Bag Collectors » Combination Systems + Classifiers 
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as to open or close any alarm circuit, 
to trigger a local alarm, or transmit 
alarm signal to a central station. 
Power for over 2000 hrs of operation 
is provided by self-contained dry cells, 
or unit can be powered by 12-v bell- 
ringing transformer. Circuitry is de- 
signed to automatically compensate 
for temperature or humidity changes 
while retaining required sensitivity. 
Walter Kidde & Co., Inc. 





Use the Reader Service Cards 
provided on page 277-278 
to ask for more information 
on the products. Circle 
item numbers of products 
in which you are interested. 











52—PIPE THREADER cuts with- 
out changing dies 

With the Ridgid 141 Jam-Proof Geared 

Threader, 242- to 4-in. pipe and con- 

duit can be threaded without changing 

dies, it is announced. Just one set of 





dies threads 2%, 3, 3% and 4 in., 
company says, and threader adjusts 
for straight or tapered, over and under 
size threads. Drive pinion of the jam- 
proof threader kicks out automatically. 
Cam-action workholder sets exactly to 
size by easy turning of collar. The 
Ridge Tool Co. 


53—ANTI-SLIP DEVICE for drive 
belt pulleys 
Announced as a solution to fire and 
explosion hazard in grain terminal 
elevators caused by slippage of the 
leg belt on the drive pulley, Model 
5189 Slipmonitor is a simple device 
installed without modification to belt 
or housing. It is pointed out that if 
the boot becomes choked with grain, 
causing slippage, friction at the drive 
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C-L-X 
INTEGRATED 
CABLE SYSTEM 


Requires no separate Duct or Conduit 
in any environment 


The revolutionary C-L-X Continuous, Corrugated, Light- 
weight, metallic sheath, that Simplex introduced to this 
country two years ago, is now available in Aluminum, 
Copper or Bronze as well as the enormously successful Steel. 

Simplex C-L-X pliable cable systems provide unexcelled 
ease of installation and mechanical protection. 

The corrugated metal sheath combines pliability for ease of 
installation with very great strength and seals the cable against 
penetration by oil, chemicals and moisture. 

Depending on the environmental conditions of the instal- 
lation, these power, control and communication cable systems 
can be furnished with or without plastic jacketing. 

Light, and pliable, C-L-X cables are easily installed, and 
require no special reels. 

Now, with corrugated Aluminum, Copper or Bronze 
sheathed C-L-X cable systems, the low resistance of these 
metals permits designs where the sheath may be used as a neu- 
tral or ground. These metals also permit the use of single as 
well as multiconductor cable assemblies in a-c power systems. 

For complete details on C-L-X sheathed cables, contact 
your Simplex Engineer, or write direct. 


WIRE & CABLE COMPANY 
79 Sidney Street, Cambridge, Massachusetts 
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Faultless 


Today, your production line can 
move in a serpentine pattern 


... tomorrow it can be changed 
to a straight-line or circular flow 


A fluid Faultless Castered produc- 
tion line is quickly reshaped as 
needed . . . to suit new products, 
design changes, retooling, time- 
and-motion study recommenda- 
tions, etc. Also Faultless Castered 
trucks, dollies, racks, carts can 
transport your manufactured 
products outdoors for yard stock- 
ing. Whatever your production 
line load requirements, floor sur- 
faces, space limitations, Faultless 
engineers the precision casters to 
meet your specific requirements 
and limitations. 


ASK YOUR DISTRIBUTOR: Your near- 
by Faultless Industrial Distributor 
maintains a substantial inventory of 
Faultless Casters for immediate de- 
livery. He and one of the strategically 
located Faultless Sales Engineers are 
available to work with you on every 
handling problem in your plant. Or 
write for complete information. 


F 
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Can Utilize Production Space 
ye Plant Layout as Needed! 


GENERAL 
DUTY 


series 100 
CASTER 


LIGHT 
DUTY 


series 400 
CASTER 


MEDIUM 
DUTY 
\ series L900 
\ CASTER 
\ 
\ 


HEAVY 
DUTY 


series H900 
CASTER 


EXTRA- 
HEAVY DUTY 


Itless Caster Corp.' 


Evansville 7, indiana 


Branch Offices in principal cities; see the Yellow 
Pages of the telephone book under “Casters”. 
Canada: Stratford, Ontario 
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pulley can produce excessive heat 
which may lead to fires or explosions. 
The Slipmonitor “watches” belt speed 
continuously. When belt reaches a 
preset point—normally 20 per cent of 
regular speed—the Slipmonitor is de- 
signed to operate an alarm—lights or 
bells—or shut down the motor. Manu- 
facturer notes that the device is easily 
and economically installed. No con- 
nection is made to idler pulleys nor 
to the belt itself, and it is not depend- 
ent on motor current but only on belt 
speed. Meltronics Inc. 


54—-AUTOMATIC ZONE 

VALVE for heating, cooling 
This automatic valve, Type ZV for 
zone control of hot water, steam, and 
radiant heating systems, is for heating 
and cooling applications using fan coil 
units, providing individual control of 
room temperature. Operating on 24-v 


a-c, the device features a thermostat- 
actuated valve that responds to tem- 
perature demand and controls the 
operation of circulator or burner. 
Other features reported are rugged 
construction, silent operation, tight 
shut-off, easy access to mechanism, 
electrically isolated end switch, stand- 
by manual operator, position indicator, 
and availability of master unit. In- 
formation on five models and patterns 
in Bulletin 1065-D14. Sarco Co., Inc. 


55—COMPUTER fits data proc- 
essing into more budgets 
Expected to make high-speed electron- 
ic data processing practical for many 
more firms is the Honeywell 400, a 
computer rated as handling up to 6000 
operations per second and claimed the 
most powerful in the moderate-price 
field. Its capability of handling up to 
6000 additions or subtractions per sec- 
ond is reportedly 10 times as fast as 
many models in its price class. It will 
be compatible with company’s larger 
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Custom er a1 1e€ 


How engineered flexibility meets 
your specific communication 
needs with standardized components 


A 
“Custom engineering” by Stromberg-Carison means a communication system that is 
ideally suited to your specific application — without the maintenance and service prob- 
lems that can accompany equipment. 

Each Stromberg-Carlson system is Composed of standardized components—the 
basic building blocks—and is fashioned by customized application engineering to 
meet the requirements of your plant. This arrangement assures the greatest possible 
flexibility at the lowest possible cost. 

What's more, you get the reliability, minimum maintenance and minimum service 
requirement inherent in using proven, standard components. And you have a built-in 
guarantee against obsolescence, because your system can be expanded or adapted 
to meet changing conditions —still with standard components. 

The Stromberg-Carison distributor, an expert Communications Consultant, will be 
happy to discuss with you the specific needs of your plant and help you decide how 
a communication system by Stromberg-Carison can best meet them. Find him in the 


Yellow Pages under ‘Public Address & Sound Equipment,” or write to Special Products _ 


Division, 1415-03 North Goodman Street, Rochester 3, New York. 
“There is nothing finer than a Stromberg-Carison” 


STROMBERG -CARLSON 
s ovision of GENERAL DYNAMICS CORPORATION 


i is 
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1: ag by Stromberg-Carlson 


iustrated is a typical 
SS-800 “custom-engi- 
neered’’ paging or 
background music sys 
tem, one of many pos- 
sible customized ar- 
rangements of stand 
ard Stromberg-Carison 
components. 


A Dial-X® private tel 
ephone intercom sys- 
tem can either be “tied 
in” to the paging sys- 
tem or used independ 
ently. 


Perhaps the needs of 
your plant can best be 
met by a Pagemaster® 
selective radio-paging 
system. 


**Key - municator” 
loudspeaking intercom | 
system is still another 
aid to more efficient 
operation. 





228 PLANT ENGINEERING 


| (Begins on poge 186) 
Honeywell 800 and suitable for use in 
conjunction with it. The basic model 
—with central processor, four high- 
speed magnetic tape units, high-speed 
printer and 650-cards-a-minute card 
. reader—will be available about a year 


from now, manufacturer states, at a 
DUST CONTROL NEWS 


rental cost of $8,660 a month. Data- 
ew, 8 ° informative 


matic Div., Minneapolis-Honeywell 
dust control equipment bulletins 


Regulator Co. 
You can save time when planning and save money when buying if you'll 
send for these DAY dust control bulletins. Each contains valuable informa- 
tion about dust control equipment and systems. Here’s general information 
plus useful technical data and specifications. Ask for any bulletin which 
interests you or write for them all —they’re free. Use this magazine’s 
reader service card or write direct toDAY. 





56—SHOCK TRAP protects 
against water hammer 
Of the water-gas interface type and 
utilizing the swirl principle, the Pulsco 
Shock Trap is designed to reduce 
surge and eliminate water hammer 
and pipeline bursting. Primarily for 
water application, the spherical unit 





is suggested for installation in pump- 
ing plants, water systems etc. Manu- 
facturer says that this trap won't 
recycle, and that it absorbs shock and 
surge resulting from kinetic energy 
by compressing gas within the cham- 
ber and by friction through a swirl 
chamber. For design pressures to 200 
psig and up, sizes range from 34 to 
102 in. diam. Bulletin 303 gives de- 
tails. Pulsation Controls Corp. 


BULLETIN 6-579 — Describes the 
DAY Type “RJ” filter. An all pur- 
pose, versatile unit. Bulletin 
gives operating features, dimen- 
sions and specifications. 


BULLETIN 573 — Dual-Cione dust 
separators — noted for their low 
resistance and hight cleaning effi- 
ciency. Easy to install, no main- 
tenance, no moving parts. 


BULLETIN 576 — “HV” heavy duty 
dust separator. Rugged construc- 
tion and lower initial cost than 
many light gauge galvanized type 
cyclones. 


BULLETIN F-75 — Reverse Jet Dust 
Filter Facts. Complete with speci- 
fications, typical equipment lay- 
outs, capacity and performance 
tables for DAY type “AC” filter. 


BULLETIN N-578 — Gives complete 
information about Style “A” 
rotary valves. Construction fea- 
tures, specifications, dimensions 
and applications. 


“SCHLITZ DEFEATS DUST” — FOOD 
ENGINEERING magazine reprint 
describes all out dust control for 
3% million bushel Schlitz grain 
elevator. Request Bulletin ‘Schiitz 
Defeats Dust.” 


“EFFICIENT DUST SNATCHERS” — 
Bulletin describes DAY's part in 
providing maximum safety and 
good housekeeping for starch 
packing building of large food 
processor. 

BULLETIN 510— DAY Unit Dust 
Collectors. Complete, low cost 
unit designed for plants or ap- 
plications where central dust con- 
trol systems are not practical. 
BULLETIN 1-585 — Industrial Fans. 
Complete with helpful selection 
charts, capacity tables, dimen- 
sions and specifications. Informa- 
tion on special types and ar- 
rangements included. 


57—RUST INHIBITOR protects 
metal, parts, tools 
Poly-Rustex is a clear rust inhibitor 
compound claimed to give long-last- 
ing protection to new metals, fabri- 
cated parts, machinery and tools, with 
one low-cost application. The prepar- 
ation is a combination of active ma- 


terials dispersed in an oil carrier base. 
The ingredients penetrate through 
existing corrosion to the bare metal 
to form a solid air-and-moisture-tight 
seal, says manufacturer, and being 
clear, Poly-Rustex will not discolor 
metal. Under normal conditions, pro- 
tection will not wash or wear away, 
it is stated. Ready for use without 
mixing, Poly-Rustex can be applied by 


Me DAY Company 


x Lt'/+ MADE ond SOLD in CANADA by 

"a The DAY Company of Canada Limited 
Ft. William, Ontario, Canada 

ma war] Rexdale (Toronto), Ontario, Canada 


SOLD in UNITED STATES by 
The DAY SALES Company 
807 Third Averve NE 


M poli 13, Mi to 





Representatives in Principal Cities 


EQUIPMENT ONLY OR A COMPLETE SYSTEM 
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Pa. A portion of the 
snack bar wails (foreground) shows the use of two colors of Natco Vitritile to create an interesting, colorful pattern. The 
lounge wall (background) shows the beautiful effect achieved through the use of Natco roman brick with Wave-Tex finish. 


Another modern ‘“‘showplace”’ through 
creative use of Natco Products 


The 1,600 employees in the Bell Telephone Company’s brand new Pittsburgh 
office building can point with pride to their new lounge and snack bar. It’s 
truly one of the interior “showplaces.”’ 
Two Natco products were used extensively to help create this modern 
center of color, texture and design: (1) Natco roman brick with Wave-Tex finish, 
and (2) Natco ceramic glazed Vitritile. 
But modernity is only one of the important qualities of Natco structural 
clay tile building products. They’re also the most functional building products 
available. Take Vitritile, for example. Ceramic glazed Vitritile comes in a 
variety of pleasing, non-fading colors. It’s easy to install and maintain. It’s 
fireproof, sanitary and will never lose its “brand new” look. 
All that’s necessary to transform the highly functional qualities of Natco 
products into a modern showplace is imagination. Write for one of our new ry ae orn tiP one oa? ~~] 
“full line”’ catalogs. in 2", 4", 6" and 8" thicknesses. 


Today’s idea becomes tomorrow’s showplace . . . when Natco structural clay products are in the picture 


GENERAL OFFICES: 327 Fifth Avenue, Pittsburgh 22, Pennsyivania . . . Branch Offices: 


n atco corporation Boston « Chicago « Detroit « Houston + New York « Philadelphia + Pittsburgh + Syracuse 


Birmingham, Alabama « Brazil, indiana ...1N CANADA: Natco Clay Products Limited, Toronto 








230 ae For more facts circle 633 on Reply Card——> 


Do you check these points 
When Buying STAINLESS STEEL Valves ? 


[] How good are the castings? 

[] How precise is the machining? 

(] How rigid are the inspection and testing? 
[] How sound is the design? 


Just as important as a suitable stainless steel alloy are these 
four checks on valve quality. For long, dependable performance, 
a valve should rate perfect on every one. 


There’s a very good reason why you can be sure Jenkins 
Stainless Steel Valves will do that, unvaryingly: 


For almost a century Jenkins has specialized in making valves. 
And making them to one standard of quality ... the highest. 
Every operation and every worker is aimed at fulfilling 

that standard. The result is a product that can be backed 

by this 9l-year-old assurance for valve users: 


A BGuaty Offi # 
If you will put a Jenkins Valve, recommended 
for your particular service, on the worst place 
you can find... where you cannot keep other 
valves tight —and if it is not perfectly tight 
or it does not hold steam, oil, acids, water or 
other fluids longer than any other valve, you 


may return it and your money will be refunded. 


LOOK FOR THE JENKINS DIAMOND r) 
Order these reliable 
Jenkins Valves from your local nat -@ 
Jenkins Distributor. Ask him or write lenkins B 


us for Stainless Steel Catalog No. 59SS. 
Jenkins Bros., 100 Park Avenue, , 
New York 17. Sold Through Leading Distributors Everywhere 
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brush, spray, mop or dip. It is de- 
scribed as low in viscosity, non-set- 
tling and non-freezing—can be stored 
indoors or outdoors. Economy is 
stressed, as a gallon covers up to 400 
sq ft. A 5-gal sampler pail is priced 
around $9.00. Brad Chemical, Inc. 


58—MARKING NAILS offer 


permanent identification 
Three types of marking nails are of- 
fered for permanent identification and 
dating of electrical apparatus, build- 
ings, patterns and tools. They come 
in copper or aluminum as follows. 
Type MN-1, is available in lengths of 
2, 2% and 3% in., with 1-in. diam- 


rf 


head and 5/16-in. diam shank. The 
head has raised or relief marking 
with protective outer rim. It can be 
numbered consecutively to 9,999 and 
show up to three lines of lettering. 
Type MN-2 comes in 2- or 2%-in. 
lengths with %4-in. diam head, %-in. 
diam shank. Type MN-3, in lengths 
of 1%, 2 and 2% in., has a ¥%-in. 
diam head, 3/16-in. diam shank. Both 
MN-2 and MN-3 have depressed let- 
tering. Letters, numbers and trade- 
marks can be embossed on these 
marking nails. John Hassall, Inc. 


59—EXHAUST VALVE features 


efficiency, economy 
Pneu-Trol Quick Exhaust Valve incor- 
porates smooth, oversize, unrestricted 
internal passages designed to prevent 
clogging from contaminated air lines, 
and a diaphragm designed to give 
instantaneous and complete venting of 
exhaust air from cylinders, air presses 
and other air operated equipment. 
Quick dumping of exhaust air at 
cylinder eliminates need for large 
diameter piping and large selector 
valves usually required to accommo- 
date exhaust air moving back through 
system, company points out with re- 
sulting initial savings and operating 
efficiencies. In addition, smoother, 
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Boston « Chicago « Detroit « Houston « New York « Philadelphia « Pittsburgh « Syracuse 
Birmingham, Alabama « Brazil, indiana ...iN CANADA: Natco Clay Products Limited, Toronto 


| 
SLY DUST FILTERS 


For 
FULL-TIME OPERATION 





—> 


1900’s SLY 
INTERMITTENT 
DUST ARRESTER 


Required complete shut-down periodically 
for filter bag cleaning. 








= 








1930's 
SLY AUTOMATIC 
CONTINUOUS TUBE-TYPE FILTER 


Sections had to be shut-down alternately for 
cleaning. Varying suction resulted in incomplete 
collection. 


MTT 


UTI UIIAI AH 
HHH 


TODAY NEW SLY 
"“ROLL-CLEAN’ 
DYNACLONE® 


Provides uniform suction at dust sources to 
collect all the dust. 


Continuous Dust Suppression 
Through Constant Suction 


The Dynaclone operates continuously, 24 hours a day if required. 
There is no fluctuation in air volume. This means complete dust 
collection. 

The Dynaclone keeps itself clean automatically. Resilient rubber rolls 
form a positive seal as each row of bags is cleaned by atmospheric 
air. A single exhaust fan provides both suction for dust collection 
and air for cleaning. No auxiliary blowers required. 

The Dynaclone provides 20 to 40% more cloth in a given space than 
any other dust filter. Space saved means lower installation costs, 
simplified piping and ductwork. 

New “‘Resist-O-Wear’’ filter bags offer 2 to 3 times more bag life. 
And any bag can be changed without disturbing any other. 

More than 40,000 Sly Dust Filters in operation, including over 
1,000 Dynaclones. Get complete details... 


SEND FOR 36-PAGE CATALOG 104 
THE W. W. SLY MANUFACTURING CO. 


4600 Train Avenue « Cleveland 1, Ohio « Offices in Principal Cities * Overseas Licensee 
Andrew Air Conditioning Ltd., London S. W. 1, England 
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e ° e e faster cylinder operation and wider 
acclaimed by lighting engineers | spiication of air powered motions 

are claimed. Valve is made for 3/8-in. 
pipe sizes, for operating pressures 125 
psi maximum, and 5 psi minimum. 
Auto-Ponents, Inc. 


60—DISPOSABLE CLOTHES 

are economical, serviceable 
Tempora Clothing is introduced for 
those who work with things that 
“won't wash out”—chemicals, glues 
etc. It is made of a lamination of 
cloth and fiber described as tear- and 





R60 and R80 


Incandescent Lamp 


Illuminating engineers have acclaimed 

Radiant's new reflector lamps as a great flame-resistant, soft and pliable, cool 
forward step in lighting factory bays and | and comfortable, and offering sur- 
outdoor areas. | prising wearing qualities. The line 
Radiant’s new Merco-White lamps offer includes capes with sleeves, bib ap- 
an exclusive combination of a hard glass rons and sleeves. According to manu- 
bulb, a built-in reflector plus phosphor facturer, Tempora Clothing is so low 
coating. Available in wattages up to in price it can be thrown away and 
1,000. still cost less than maintenance of 


The exclusive Radiant long neck, hard other types of clothing for this pur- 


glass incandescent reflector lamp elimi- pose. Singer Glove Mfg. Co. 
nates extension sockets. 


To meet the growing need of 277 volt 61I—WET WOOD STOKER 


electrical systems, the economies of which handles sawdust, chips 
are recognized by more and more en- | Flo-Matic Model W, for use in wood- 
gineers, we can now furnish 300w, 500w, | working plants, is designed to burn 
and 1000w incandescent R-type lamps to hogged green and wet wood refuse 
operate at this high voltage. including kiln-dried planer chips and 
Radiant Bulletin 89 gives data and curves, sawdust. It can be equipped with a 
and includes many new lamps, available proportioning screw arrangement to 
only from Radiant, that can do a better include burning of coal. The hopper 
lighting job for you. Send for it without | can be placed so that, where neces- 
obligation. sary, gas or oil burners can enter the 
furnace through the front wall. When 
burning gas or oil as supplementary 


JH Send for Bulletin 89 


R PREZ ae ete) 1 To) yale] 
~BOO™ Titolthvigiel Mt MeliileMyel-lalel emilee his: 


300 Jelliff Avenue Newark 8, N. J. 


Manufacturers of Lamps from 50 to 10,000 watts for PROJECTION @ SPOTLIGHT © FLOODLIGHT  INFRA-RED 
AERONAUTICAL @ MOTION PICTURE PRODUCTION e MERCURY VAPOR e GENERAL SERVICE 
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Handling 
Hot Fume 


Bifurcate ‘em! 


A protective housing shields a pepoTHEzAT Bifurcator 
motor from contact with hot and corrosive fumes. Spe- 
cial alloys for housings and fan wheels are available for 
extremely corrosive fumes. The result: smoother opera- 
tion and lowered motor maintenance costs. In-the-duct 
installation of pepoTHezaT Bifurcator Fans saves valu- 
able space and ends sharp-corner deflection of exhaust 
flow. Friction is reduced and velocity increased. 


Direct-drive peBoTHEZAT Bifurcator Fans economize 
fume removal problems in a wide variety of applications. 
Contact a DepOTHEZAT engineer NOW or write Dept. PE-660. 


Ve Bothezat’ FANS 


A DIVISION OF 


American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS i 
IN CANADA: Represented by DOUGLAS ENGINEERING, LTD., Toronto © Montreal 





Divisions of American Machine and Metals, Inc. . 


TROY LAUNDRY MACHINERY ® RIEHLE TESTING MACHINES © DE BOTHEZAT FANS ¢ TOLMURST CENTRIFUGALS © FILTRATION ENGINEERS © FILTRATION FABRICS 
NIAGARA FILTERS © YNITED STATES GAUGE © RAHM INSTRUMENTS © LAMB ELECTRIC COMPANY © HUNTER SPRING COMPANY © GLASGER-STEERS CORPORATION 
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Life in these excited states... | 


fuel, the furnace is equipped with a 
refractory forced draft hearth claimed 
to minimize maintenance. American 


CHEMICAL Coal Burner and Wood Stoker Corp. 


PLANT No.3 
62—METAL HOSE designed to 
flex without sagging 
Guardflex features a protective stain- 
less steel covering made in two halves 
with extended flanges welded over a 
seamless, helically corrugated inner 
core. Because of flange construction, 


vy YH} l, Wy Yi fy, 
Jr MWh I “Witz 








it can be used in installations require- 
ing a vertical or horizontal arc with- 
All-purpose rig- i 
a PVC Schen. out brackets or supports of any kind, 


Corrosion is 


40, 80 & 120, 4% 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
Y2 to 2”. NSF- 


company says. In straight line installa- 
tions the flanges are designed to 
prevent sagging or whipping, and con- 
trol flexing in one direction, elimina- 


ting stresses and strains. By coupling 
two lengths of the hose with flanges 
at different angles flexing can also be 
controlled in opposite directions on 
same installations, it is noted. Guard- 
flex Metal Hose, Inc. 


full of surprises 


approved. Bul, 
CE-56. 


Out-guessing corrosion has been 
our business for 100 years. We now 
make 8 types of chemical resistant 
pipe ...with valves, pumps, and 
tanks to match... and pretty well ted parts acid- 
know what to expect with them. resistant Aes 
If anything, our advice is on the Bard rubber. 
. : Finest availa- 
safe side. Please consult us with ble. Bul. CE-55. 
any problem. 


Improved de- 
sign. . . now 12 
gpm. All wet- 





It's easy to obtain product 
data with the postage-free 
Reader Service Cards pro- 
vided on pages 277-278. Use 
them for information on ad- 
vertising products, too. Just 
circle the key number ap- 
pearing at bottom of the ad. 








poate eae 


World's best 
chemical valves 





Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit. Sizes 
% to 2”, 


coils, NSF-ap- [> 


proved for 
drinking water. 
Bul. CE-57. 


... at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. “%” pet 
cocks to 24” 
gate valves. 


ACE chemical resistant equipment 


BY AMERICAN HARD RUBBER COMPANY 


DIVISION OF 


CORPORATION 


See ACE equipment in 
Chemical Engineering Catalog 
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63—BONDING AGENT for con- 
crete, plaster, stucco 
Hornbond, a heavy bodied liquid res- 
inous emulsion of high adhesive 
strength, is introduced for bonding 
finish or base coat gypsum and acous- 
tical or Portland cement plaster to 
painted or unpainted concrete block, 
beams, cinder block, stone, brick, con- 
crete slabs, columns, tile, metal, ply- 
wood or rock lath. It is also intended 
for bonding new concrete to old, or 
to other structurally sound surfaces, 
interior or exterior, dry or damp. It is 
a bonding agent for stucco or stucco 
finishes. The finish is claimed ageless, 
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Easily-installed PPG Neoprene-coated Duct Liner now meets fire requirements, 
provides extra margin of safety on ductwork installations. 


NOW—PPG6 Fiber Glass Duct Liner Carries the UL Label 


PPG Neoprene-Coated Superfine Duct Liner Meets All Requirements 
of NBFU Bulletins No. 90-A and 90-B for Ducts 


YOUR ASSURANCE OF SAFETY 


PPG is proud to announce that its Neoprene- 
coated Superfine Fiber Glass Duct Liner has been 
thoroughly tested according to the condition de- 
termined by National Board of Fire Underwriters, 
and has met the Board’s rigid safety requirements 
in compliance with Bulletins No. 90-A and 90-B 
for ducts. It now bears the label of the Under- 
writer’s Laboratories, Inc. 

For you, this means that PPG Neoprene-coated 
Fiber Glass Duct Liner meets fire requirements and 
provides that extra margin of safety on any duct- 
work installation. 


PLUS ALL THOSE EXTRA PPG ADVANTAGES... 


... such as lightweight, easy handling, easy cutting 
and piecing, low wastage, fast installation, fine 
acoustical qualities, good thermal barrier character- 
istics, low resistance to air flow, no air erosion; and 
lifetime service, because it won’t rot or decay, is 
not affected by humidity or dryness. 

Give PPG Fiber Glass Duct Liner a try. It offers 
you a combination of top-flight insulation and 
economy. For full information, call your nearest 
PPG Fiber Glass Sales Office, or write Pittsburgh 
Plate Glass Company, Fiber Glass Division, One Gateway 
Center, Pittsburgh 22, Pennsylvania. 


Sales Offices: Atlanta, Attleboro, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, 
Detroit, Fort Wayne, Houston, Kansas City, Louisville, Los Angeles, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, San Francisco, St. Louls and Washington. 


aap 
FIBER GLASS 


PITTSBURGH 


PLATE GLASS COMPANY 
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Blaw-Knox Electroforged Grating 


solves so many problems for so 


many industries. cataiog free on request. Write 


Blaw-Knox Equipment Division, Pittsburgh 38, Pennsylvania. 


ELAW/-KNOX 


GRATING 
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non-toxic, vermin proof and unaffected 
by the alkalinity of gypsum, lime, 
putty or Portland cement mixes. It re- 
sists most acids, company says, and 
will not burn or deteriorate. Tempera- 
ture range, after application and when 
dry, is given as —32 to 300F. A.C. 
Horn Companies, Sun Chemical Corp. 


£4—-DOCK LEVELER uses no 


auxiliary power 
Advantages announced for Model 
AL-68 Auto-Lip include low cost, op- 
erating flexibility, complete independ- 
ence from outside hydraulic or elec- 
tric power sources and lubrication- 
only maintenance. Its platform as- 
sembly is spring counterbalanced and 
features a brake and release arrange- 
ment actuated at floor level by op- 
erator. It accommodates normal truck 
bed heights from 30 in. above to 11 
in. below dock level. In stored or cross 


traffic position, this leveler is designed 
to fit itself into the shape of the dock, 
sO no space is wasted. Company says 
that up to 10 tons of cross traffic can 
be supported in this position. 

When truck is ready for loading, a 
touch of the brake release causes the 
leveler to swing up to maximum 
height. Simultaneously, the throwover 
plates, which have been folded down, 
are raised to a nearly straight-out po- 
sition for engaging the truck bed. 
Stepping on the deck lowers the unit 
onto the truck bed where it is held 
by the brake. When loading opera- 
tions are completed and the truck 
pulls away, the throwover plates drop 
to a vertical position. Stepping on the 
deck returns the unit to cross traffic 
position. Model AL-68 fits into a 24- 
in. pit, requires only four anchor 
bolts. The Wayne Pump Co. 


65—COMPACT MOTOR is 
lighter and shorter unit 
For use on pumps, gears, hoists, and 
propeller-type fans, this motor with 
NEMA Type C face mounting is a 
new addition to company’s Thinline 
motors. Both dripproof and totally 
enclosed construction are available in 
ratings from 1 through 5 hp at 1800 
rpm, 3/4 through 3 hp at 1200 rpm, 
and 1/2 through 2 hp at 900 rpm. 
The new Thinline motor is as much as 
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QISTARTTIOR? LVI the [SF bearing man, tells 
WHAT DIRT DOES TO BEARINGS 


—and how you can help keep it out 








LOOK FOR PCLISHED, CLEARLY-MARKED BALL OR ROLLER PATHS. 
They're sure signs that dirt is getting into your bearings, caus- 
ing lapping of the parts and ultimate failures. To eliminate this 
problem, follow the steps shown here. 


START WITH GOOD “HOUSEKEEPING.” Work with clean tools in 
a clean area. Before you replace a bearing, clean the housing— 
both inside and out. Always handle a used bearing as carefully 
as you would handle a new one. 














LOOK OVER YOUR LUBRICANTS AND LUBRICATING EQUIPMENT. 
Dirty oil and grease carry foreign matter with them, right into 
the bearing. So check them for cleanliness before you use them 
—and your grease guns and oil cans, too. 








IS THE SEAL BENT OR WORN? If it is, dirt and dust and other 
foreign matter can get into the bearing. If moisture or water 
is present, you'll need seals made of special moisture-resistant 
materials. 











WHERE DIRT IS A CONTINUAL PROBLEM, try shrouding the bear- 
ing housing in a metal box like the one shown here. It’s inex- 
pensive, easy to build and helps deflect dust and dirt away from 
the bearing. 


Whenever you're baffled by a bearing problem, consult your 
Authorized SOS Distributor. His staff of experienced 
bearing specialists are always ready to serve you— 

and he stocks all types and sizes of the bearings 

you need, ready for immediate delivery. 


| iN 


cL SUF 


AUTHORIZED DISTRIBUTOR 























Spherical, Cylindrical, Ball, “Tyson Tapered and REED Miniature Bearings 
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EVERY TYPE-EVERY USE 


oKF. 


Sar INDUSTRIES. INC.. PHILADELPHIA 32. PA 
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7 in. shorter and up to 20 per cent 
lighter than equivalent NEMA Type 


YOU SPEND NEARLY $2.50 TO — % a C face round frame motors. Frame 
OPERATE A 25 CENT LAMP ; and endshields are rigid cast iron 


construction. General Electric Co. 
The electric power required to operate 


a 25 cent incandescent lamp will z 

amount to nearly $2.50 before the lamp i | 66—FLEXIBLE HOSE of coated 

burns out. The efficiency with which a Cog o glass fabric 

lamp converts electric power into usa- a “a or , 

ble light, then, is an important factor \= 5 ; GlasHose is made of Neoprene coated 

in considering lamp value. a, ean eo fiber glass fabric, spiral wire rein- 
rif as forced. Described as lightweight and 

' extremely flexible, with exceptional 


ihe YOU CAN'T G 
BOTH HIGH EFFICIENCY 
AND LONG LIFE IN 
INCANDESCENT LAMPS 


General service incandescent lamps 
are designed so that the ratio between 
life and efficiency results in lowest 
overall lighting cost for the average in- 
stallation. When efficiency is_ in- 
creased, lamp life is shortened. When 
lamp life is extended, efficiency goes 
down. Occasionally it makes sense to 
sacrifice efficiency for long life; for in- 
stance, when installing ‘‘long life” re- 
flector lamps in inaccessible loca- 
tions to minimize the high mainte- 
nance costs. flame resistance and high burst 
strength, GlasHose is designed for 


SPLITTING HAIRS IS both permanent and temporary use 
IMPORTANT IN MAKING LAMPS in air handling and fume control 


applications. Operating temperatures 
The filament wire in some incandescent range from —40 to 300 F; sizes from 
lamps is only 1/5 the diameter of a human 1-1/2 to 24 in. ID. Bulletin 603 gives 
hair. A variation of only 1% in this tiny diam- further information on GlasHose. The 
eter can affect lamp life by 25%. Needless to Flexaust Co. 

say, it takes precision equipment and Care- 
ful workmanship to insure that millions of 


bulbs a year pass Champion's rigid quality 67—TOWEL DISPENSER cuts 
inspections. : 

off length automatically 
The Serva-Matic is designed to cut 
off a towel automatically when the 
paper is pulled down—no buttons, 


LIFE EXPECTANCY 





THESE LAMPS EXPECT 
ROUGH TREATMENT 


In order to withstand abuse such as 
shock encountered in extension cord 
service, Rough Service lamps employ 
as many as 14 supports on the fila- 
ment. Vibration Service Lamps also 
have special supports to withstand . . 
i vib - : x 
tp ites ple emg ata 7s cranks or towel tear-off. Of white 
enameled steel, this paper towel dis- 
CHAMPION LAMP WORKS, Lynn, Massachusetts pensing cabinet fe 1556 in. wide, 11 
in. high and 7 in. deep; it holds one 
CHAMPION INCANDESCENT-FLUORESCENT «© your BEST BUY IN LAMPS roil of 500 towels. It features an auto- 
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Developed Exclusively for Tri-Clad’ 55 Motors 


ELIMINATES UVERLUAD BURNUOUI 


Now—Tri-Clad ‘55' motors have simple, direct-acting thermal pro- 
tectors that positively end winding failures from overloads! 

New Thermo-Tector heat-sensing switches buried in stator windings 
react instantly to prevent heat damage. Unique Thermo-Tector ‘‘antici- 
pation’’ feature varies motor shutoff point according to rate of winding 
heat rise. This ends need for operating safety margin. 

Thermo-Tector system uses no costly amplifying relays or special 
circuitry, works with any General Electric motor controller. 
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NOWE 


GET MAXIMUM ., 4 
‘Ou me) mele ns Uns racan-TeTes 
WITH NO DANGER 

'o) eh, -1-1mey-Ve 
BURNOUT! 


New THERMO-TECTOR System 
Operates IN THE STATOR... 
Protects Under All Conditions! 





You get full output from Tri-Clad ‘55’ motors with Thermo-Tector protection is available on 
Thermo-Tector protection. No operating ‘safety all Tri-Clad ‘55’ motors in frames 254U-445U. 
margin’”’ is necessary since Thermo-Tector switches For more information, contact your G-E 
react instantly to prevent damage from any type of Apparatus Sales Office or write for Bulletin 
winding overload. New General Electric Thermo- GEA-7092, Section 866-2, Schenectady 5, N. Y. 
Tector switches—buried deeply in the coils of the 
Tri-Clad ‘55’ motor—are so durable they handle size 
4 contactor coil current with no costly amplifying 
relays. Any conventional G-E motor controller works 


with the Thermo-Tector system. G E N ft ne A L 46 f LE CT - | C 


SMALL AC MOTOR & GENERATOR DEPARTMENT 
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matic control to permit towel de- 
livery at a rate to fit washroom traffic 
flow, a top cover that opens for 
servicing, and a lock to prevent towel 
theft. Steiner Co. 


68—FIXTURE holds parts for 
heat-chemical treating 
Available in Type 330, Inconel, Monel 
and other alloys, this parts-holding 
basket is designed to meet a variety of 
heat or chemical treating operations. 


The No. 2 mesh is fine enough to 
prevent parts dropout, and dividers are 
available when separation of parts is 
desired. Baskets are 3242 by 24 by 
12 in. and have % in. rod-supported 
framework. They may be used in 
pusher-type installations or fitted with 
handles for pit type furnaces and other 
operations in which handling is re- 
quired. Wiretex Mfg., Co. 


69—STATIC TRIP DEVICE has 
no moving parts 

For company’s Type LA low-voltage 

circuit breakers is a static overcurrent 

device with no moving parts. Self- 

contained, the device is said to require 

no external source for tripping. Timing 


and tripping are performed by static 
trip units energized from tripping 
transformers mounted on _ circuit 
breaker. Tripping device has an 80 to 
200 per cent variable pickup and an 
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CAST STEEL BASE PLATE RECESSED CENTER FOR LEVELING SCREW 


UNISORB VIBRATION CONTROL PAD 


UNISORB 


= 


UL” Machine Mount 


fOr machines with built-in 
leveling screws 


The new model “UL” Unisorb Level-Rite 
Mount has been developed specially for use 
under machines with their own leveling screws. 

It combines a Unisorb vibration control pad 
with a cast steei base plate having a recessed 
center to accept the leveling screw. The 
Unisorb Level-Rite UL" eliminates ali need 
for anchor bolts or lag screws, and machines 
can be moved whenever needed. The Unisorb 


Pad reduces transmitted vibration up to 85%, 
aliows higher machine speeds, cuts noise and 
lowers building maintenance 

Unisorb Level-Rite “UL” is available in a 
range of sizes and loadings, and with high or 
super density Unisorb — to meet all require 
ments. Ask about this mount — or any one 
of the other Unisorb Mounts — from your local 
distributor or write direct 





Unisorb Mounting 

Pads 

Unisorb pads are the 

basic vibration con- 
trol unit, identified by the red centers and 
brand mark. Available in a wide range of den- 
sities and thicknesses for proper application. 
Saves up to 80% in installation time and costs. 


Unisorb Level-Rite 200 

Unisorb Level-Rite “‘Jun- 

ior’ has been especially 
designed for light machines, air conditioners, 
business machines and similar equipment. 
A low cost, precision leveling device and vibra- 
tion contro! unit, with loading limit of 200 Ibs. 
per unit. ideal for original equipment. 





A 


Unisorb Level-Rite 

Mount 

Unisorb Level-Rite 

is a universal, seif- 
contained leveling device for all types of ma- 
chines. Fast, simplified way to achieve and 
hold precise level. Available with exclusive 
screw-post design or as a basic mounting 
plate for use with built-in leveling devices. 





Remember — to simplify installation, 
improve performance and control 
vibration... 


UNISORB MOUNTS 
MAKE THE DIFFERENCE 


for all types of machines from lab- 
oratory equipment to giant presses 
Ask for a Money-Back Trial... Now! 


UR iio] dg: 


Division of The FELTERS Company 


UNISORB 265 SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Sales Offices in New York, N.Y. « Chicago. Ill. + Detroit, Mich. « Upper Darby, Penna. « St. Louis. Mo 
Taylor Felt & Supply Co., San Francisco, Calif. « Acorn Mfg. Co., Los Angeles, Calif 


Please send me a Unisorb Sample and Free Book. 


State 


Le ee ee cee ee ee ee cee ee ee oe 
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HANDLING “HOT” MATERIALS = |S" PEAS _ 


instantaneous pickup which is ajust- 
CLEANING IN HAZARDOUS AREAS able from four to 30 times the mini- 
mum pickup setting of breaker, 
company says, to provide instantane- 


* 
OTHER “PROBLEM” TASKS ous response at lower or higher values 
of short circuit current. Adjusting 





pickup current over a_ considerable 
range is readily accomplished. Allis- 
Chalmers Mfg. Co. 


70—EMERGENCY LANTERN 
lights when power fails 


Announced as UL approved as a 
power failure operated lantern, this 
light oflers easily installed, economi- 
cl emergency illumination. It has a 
relay unit which plugs into a standard 
110-v, 60-cycle a-c outlet. The relay 





turns on the lantern if the a-c power 
Sey eed cc ong Cc fo 2 | fails. Power for the light is provided 
| by twin 6-v batteries wired in parallel 
| and sealed in a steel-clad case, and 
‘“ ee LL said to offer more than 15 hr of con- 
Special” Portable Vacuum Cleaners | tinuous operation. Complete with bat 
tery and mounting bracket, the lantern 

; > : 
Units available for all types of difficult or ~emaye peng Se ca ee 
dangerous cleaning requirements. Typical of facturer and cost around $2.75 to re- 
Spencer ‘‘specials’’ are cleaners place. The lantern features a 40,000 
candlepower sealed beam floodlight 
e Without electric motors or or spotlight. Its mounting bracket can 
wiring—powered from existing | be fastened to a flat surface with two 


compressed air lines. screws. By disconnecting the relay 
unit from the electrical outlet, the 


Equipped with “‘absolute”’ filters. lantern can be converted to a portable 
light. Burgess Battery Co. 


Of abrasion-resistant construction. 


With centrifugal, liquid immersion or 71i—DUST COLLECTOR re- 
bag type seperation. ial claims the dry fines 
earn Spencer wre eee | Model B Amerjet is described as a 
needs in a vacuum Creaner. high efficiency reverse jet cylindrical 
Request descriptive sheet | fabric dust collector that reclaims ma- 
on air jet cleaners, terials in a dry state. It can be shipped 
compressed air powered. in sections for at-the-site assembly. 
The 4S i Ee N > Lo Re Features announced include low ini- 
. tial equipment and installation costs, 
= TURBINE COMPANY minimum maintenance. The unit is 
a suggested for cement plants, foun- 
dries, chemical processes, food and 








HARTFORD 6 CONNECTICUT 
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Ts. fingerprinting 
an 
odor 


-. 


.. . for identification and control 

This serious work has been the concern of the Airkem 
research facility for 20 years. So effective have been 
their methods for identification and development of 
counteractants that Airkem has been recognized 
throughout the world as the leader in odor research. 
From this research, Airkem chemists and engineers 
have developed effective and economical methods of 
odor counteraction for hundreds of industries and 
governmental facilities. 


Injection of odor sample into sampling port of a Vapor Fractometer. 


Odor control has provided society with an important 
advance in the creation of a healthier environment. 
When odors and their control become a factor in your 
organization you will find it advantageous to consult 
the Airkem Specialists. 


Write for a detailed bulletin on odors, 
(> 
ee r’ 


their technology and control. Airkem, 
airkem 


Inc., Industrial Division, Dept. PE-660 
241 East 44th St., New York 17, N. Y. 
FOR A HEALTHIER ENVIRONMENT THROUGH MODERN CHEMISTRY 
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Remember your Erector set? 


pharmaceutical plants, others. 


,) In operation, dust-laden air is drawn 
or blown into the inlet plenum at the 

i top. Dust then enters the filter bags 

‘ ce through venturi-shaped inlets. Most of 


the dust precipitates to the conical 
hopper at the lower end of each bag. 


mali size Fine dust is held by the air velocity 
against the inside of the bags. Dis- 


lodging of fines is done by a reserve- 


jet of air through aluminum jet rings. 
This air is supplied by an externally 
located pressure blower connected to 
aluminum secondary air columns. 


These in turn, introduce the high 

pressure air to a moving shoe which 

enters two Neoprene rubber flaps in 

the open side of the air column. This 

is designed to act as a guide for the 

up-and-down path of the jet case as- 

sembly. Four pintle chains are con- 

nected to the jet case which raises and 

lowers the filter bag cleaning device. 

A nearly constant pressure drop across 

the collector can be maintained this 

Thidk for a moment. Think of oll way, says manufacturer, and the en- 

. , Lo tire filter fabric is cleaned. This fea- 

the different things _ could make 7 a y ture enables the Amerjet to be sized 

with an Erector set. Then think of i at about a fourth the number of bags 

Equipto’s Slotted Angle —a man’s . y ' usually required. Bulletin 279C gives 

size piece of steel utilizing nuts, 3 details. American Air Filter Co., Inc. 

bolts, slots and holes. It’s a versatile piece of metal 

that lets you build anything—carts, benches, stairs, 

racks, scaffolds and many other useful time-saving 
structures, 





To receive product data 
circle item numbers on the 
The sheer simplicity of Equipto Angle makes the - : handy Reader Service Cards 
job of assembly highly economical in terms of 7 provided on pages 277-278. 
manpower—just cut and bolt together. No waste— 
even small pieces can be used for joints, splices or 
braces. Temporary structures may be disassembled 
and material re-used. Hot dipped galvanized for 72—ALUMINUM LUBE eases 
maximum rust prevention — not merely electro- <4 conduit installation 

plated but hot dip galvanized. Penetrox is an aluminum conduit lub- 
Equipto Angle is the standard of the industry. aught , eo petgte ics et so 
1 Available in either 12 or 14 gauge. 2 Comes in 

convenient lengths packed 10 angles to a bundle 

with hardware. 3 Two sizes, 114" x 244" and 14" 

x 3". 4 Bolts are standard and interchange with 

other materials. Why not find out more about this 

versatile framing material. Write today for your 

free copy of Equipto Idea Book No. 307. 











EQUIPTO 


SHELVING SENCHES DRAWER UNITS LOCKERS EQUIPTO ROBE STOCK caRTS “ANGLE joints. It's packaged in 8-oz polyethyl- 


ene squeeze bottles and a light appli- 
cation does it, according to manufac- 
turer—the lubricant lasting the life 
of the joint and facilitating loosening 
it for change-outs. Penetrox also 
serves to moisture-seal joints against 
For more facts circle 647 on Reply Card 
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CLAYTON STEAM GENERATORS... 


SAVE SPACE*AND INSTALLATION COsTS —Only a fraction the size and . soy bom 
weight of ordinary boilers: Models from 16!% to 175 HP. All sizes 65 ° es 
to 195 psi. Larger sizes 15-295 psi. so 4 
- . . 
SAVE ON STEAM — You pi y : ‘ es 5 
AVE ON STEAM — You pay only for the steam you use. Steam in 4 min . 46 MANUFACTURING 
utes or less from cold start —no standby loss . COMPANY 
. 
SAVE ON OPERATING COsTs — Cat fuel costs up to 50°, save labor, main ¢ 
tenance and time. S e 
° 
¢ El MONTE, CALIFORNIA « CINCINNATI, OHIO 


Write today for more complete intormatio 
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MEET MR. HAND-SAVER 
vew Qwap-ot 


OPEN-END WRENCH 


with comfort-grip handle 


Give your hands a break. Get these 
SNAP-ON open-end wrenches with new, 
extra-comfortable, smoothly rounded han- 
dies that let you put on the pressure. 
Check all the features that make SNAP-ON 
the most preferred wrenches in the busi- 
ness .. . the lowest cost wrenches in the 
long run. Then order a set from your 
SNAP-ON representative. 


Sure Fit — SNAP-ON open-end wrenches 
are coined and broached to close tol- 
erances. Jaws fit snugly without slipping. 


Convenient — Head and opening set at 
15° angle to handle. In close quarters, 
tool can be turned over and a new grip 
taken to speed work. 


Load-proportioned Handle — Wrench- 
es are engineered so that handle length 
is proportioned to load wrench in han- 
dling. And SNap-on adds a big safety 
margin for extra protection. 


Multi-use — Two-size opening on each 
wrench. 


Knuckle-saving Strength — Wrenches 
are hammer-forged from finest steel and 
heat-treated to exact standards. Jaws re- 
sist spreading and dangerous slippage. 


Balanced Design — Size, weight and 
length are correlated to give you the 
“feel right” balance that’s a trademark of 
SNAP-ON wrenches. 


Close-quarter Jaws— A SNAP-ON open- 
end has narrow, tapering, pear-shaped 
jaws that can reach nuts that are tucked 
into tight quarters. 


Lightweight — Tremendous strength of 
steels permits SNAP-ON to make a power- 
ful yet lightweight wrench that means 
greater comfort and less fatigue to user. 


Wide Size Range — Sizes from \% in. 
to 1% in. 


FOR ALL INDUSTRY 


SNAP-ON TOOLS 


8068-F 28th AVENUE * KENOSHA, WISCONSIN 
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dampness, to prevent galvanic corro- 
sion of aluminum-to-steel joints in 
damp locations. Burndy Corp. 





73—INSULATED JACKETING 
has plastic zipper closure 
Ductwrap is designed for zipping on 
pipes, cables and ducts, to provide a 
vapor barrier and abrasion protective 
jacket in a single step. It also protects 
against heat and cold. It is available in 


a variety of jacketing and insulation 
materials including insulation liners of 
asbestos, foam vinyl, silicone rubber 
and Thermoflex, and jacketing mate- 
rials of vinyl coated Nylon, Mylar, 
reflective asbestos and aluminized 
silicone rubber. According to com- 
pany, zipper closure permits one man 
to apply insulation and jacketing in 
single step. Ductwrap comes as flat 
tape, and continuous lengths can be 
furnished. The Zippertubing Co. 


74—FUME SCRUBBER with ad- 
justable disc 

For high efficiency gas fume cleaning, 
this scrubber uses an adjustable flood- 
ed disc. Present designs are specifically 
adapted to collecting sub-micron 
fumes, as occur in steel-making fur- 
naces and chemical processes. Major 
feature is ability to adjust for maxi- 
mum cleaning over a range of operat- 
ing conditions. As gas flows 50 per 
cent higher or lower than normal, wa- 
ter rates and pressure drop remain the 
same while gas cleaning efficiency is 
maintained, manufacturer explains. By 
recirculating dirty water without im- 
pairing efficiency, the compact scrub- 
ber also enables use of smaller, more 
economical effluent treatment systems. 

Designed for high gas pressures, the 
basic principle of the flooded disc 
scrubber is a turbulent flow of a gas- 
liquid mixture providing an intimate 
and violent contact between dust and 
liquid particles. Water or other scrub- 
bing liquid enters through the stem 
of the disc support and is injected 
into the gas duct at the center of 
the disc, where it mixes with incoming 
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R. L. La Blaine 
Universal Printing Co. 
St. Louis, Mo, 


“Puritan Engineered Maintenance 
helped boost 
operating efficiency 30%!” 


“It may seem strange that improved housekeeping and 
sanitation can increase operating efficiency by 30%. But 
this is what we've noticed since we installed a Puritan 
Engineered Maintenance Program. There have been other 
benefits, too— higher employee morale, safer working con- 
ditions, better quality of work, improved organization and 
control of housekeeping operations and expense. Here’s 
how Puritan did it...” 


. a au 


S 


’ 
if 1 
i 


“Program Preparation. Puritan’s Engineered 


“Round-the-Clock Cleanliness. We operate on 
a 24-hour, 3-shift basis. Tracking of printing 
inks and disposal of paper trimmings used to be 
constant problems. Now, with Puritan Engi- 
neered Maintenance, we have round-the-clock 
cleanliness with clear work areas, offices.” 


“Training. As part of the Program, the Puri- 
tan representative conducted training classes 
for our custodians — showed them how to do a 
better housekeeping job and proper use 
and application of housekeeping equipment 
and products.” 


“Survey. Puritan made a complete survey of 
our plant, housekeeping personnel, methods 
and problems. Armed with this information, 
they set up a completely organized and detailed 
housekeeping and sanitation program, tailored 
exactly to our needs.” 


“Inventory Control. Proper storage and in- 
ventory control is another important feature. 
Our housekeeping supplies are readily avail- 
able for use and distribution—and procure- 
ment and purchasing procedures have been 
vastly simplified.” 


Maintenance Program established work loads, 
job responsibilities and proper cleaning pro- 
cedures. Before it was put into operation, it 
was carefully explained to our executives, 
supervisory personnel and custodians.” 


a 
_...| . Pr 


“Inspection. Puritan’s service is continuous. 
They furnish us with regular inspection re- 
ports and corrective suggestions aimed at 
keeping our housekeeping standards at the de- 
sired level. This is real service and an important 
factor in keeping our plant in tip-top shape.” 


Puritan Engineered Maintenance is available to users of 
Puritan sanitary maintenance products without charge. It 
has produced outstanding results for hundreds of indus- 
trial concerns. Perhaps it can benefit your company as well. 


PURITAN CHEMICAL COMPANY 
916 Ashby Street, N. W. « Atlanta 18, Georgia 
Send me a free copy of your 16-page booklet, 


r 
| 
| 

For complete information, send for our 16-page free book- | ee GANS. 

| 

| 

| 

| 

| 


let, ENGINEERED MAINTENANCE, 





NAME 





COMPANY 


PURITAN CHEMICAL COMPANY 


EXECUTIVE OFFICES: 916 AGHBY STREET, N. W. ATLANTA 18, GEORGIA 
PLANTS AND WAREHOUSES: ATLANTA, GA.* HOUSTON, TEX. * ST. LOUIS, MO. 
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100 percent 
air recirculation ? 


youre crazy! 





Total recirculation isn’t the answer in every case but it gives the best 
purity and the lowest cost for many ventilating situations. The point is, 
Barnebey-Cheney activated charcoal air purification lets you design 
for total recirculation of inside air, and save substantially in both ini- 
tial investment for heating and cooling equipment and operating costs. 

A typical well designed system uses outside air in the spring and 
fall for cooling and 100% recirculation with activated charcoal purifi- 
cation in the summer and winter. In most buildings normal infiltration 
and the opening of doors provides plenty of oxygen. Pressurizing of 
the building can be incorporated if desired. Write for Bulletin T-321. 
Barnebey-Cheney, Columbus 19, Ohio. 


activated charcoal air purification 


Barnebey 
Cheney 
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gas in the annular space between duct 
and disc. Here, the water breaks up 
into super fine particles which collide 
with and adhere to the dust fume. Re- 
peated collisions of this fume-water 
mixture agglomerate and enlarge the 
particles, which quickly become large 
enough for separation and collection 
in a cyclonic mist eliminator. It is 
noted that conical reduction of gas 
duct at the disc enables varying the 
annular space by raising or lowering 
the disc a short distance. As the disc 
moves up, the space becomes larger 
and more gas can be handled. Moving 
the disc downward compensates for a 
reduction in gas flow. Fully automatic 
operation of this scrubber has also 
been developed by manufacturer. Re- 
search-Cottrell, Inc. 


75—BENCH GRINDERS offer 
improved performance 
In this line of bench grinders are five 
models announced as _ featuring 
stepped-up power and improved per- 
formance for handling wire brushing, 
buffing and grinding. The 6-in. deluxe 
grinder, Model 287 (shown left) has 
a 1/3-hp dynamically balanced motor 
designed to start fast and maintain 


speed. Rotor is mounted on dust- 
sealed, life-lubricated bearings. It 
comes complete with end bell covers 
two protective eyeshields. The stand- 
ard (right) 6-in. Model 286 is similar, 
but without eyeshields and end bell 
covers. It is said to provide accurate, 
versatile grinding at low cost. 

Model 607, a 7-in. grinder, has a 
¥2-hp motor, ball bearing construc- 
tion for heavy-duty service. Model 
614, 8 in., also has a %-hp motor 
and is similar to Model 607, in de- 
sign, with ball-bearing construction, 
adjustable spark arrestors and tool 
rests, removable wheel guards. It fea- 
tures heavy-duty cast iron construc- 
tion. A 10-in. grinder, Model 617, 
has a 1-hp motor and is designed to 
maintain constant speed under heavy 
loads. Skil Corp. 


76—EPOXY COATING has 
practical advantages 
Tile-Cote is announced as a Poly- 
amide cured equal-mix epoxy offering 
durable high gloss protection to wood, 
concrete and metal surfaces against 
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Meet the “heavy” of all 
Standard heavy duty 
hoists... priced right... 
immediate delivery! 





— 


The AE Class BB-3, 3-ton standard 
heavy duty hoist with plain trolley The AE L- %, Y%-ton heavy duty hoist. 











When other heavy duty hoists can’t stand the 
gaff, here’s one that will. It's our Class BB-3. 
Ask any user . . . look at the price, it's low... 
then compare it point by point. 
e Welded steel chassis. 
e Hardened alloy steel, spur gear drive 
e Double brakes. 
Heavy duty, crane type motor with high 
starting torque. 
Single-speed, pushbutton control with 120- 
volt pilot circuit. 
Huskiest, most modern block available. 
Available in all suspensions lug, plain, 
hand-geared and motor-driven trolleys 
The BB-3 is a standard 3-ton hoist that will 
stand up on the toughest jobs in the critical 
spots where production flow must be maintained 
. tegardless. It’s priced to sell less than 
many competitive hoists . . . and delivery is 
immediate from stock! 





If you're looking at hoists, don't overlook our 
L-%. Itis the only truly heavy duty, 4-ton hoist 
on the market. Compare its husky 195 Ib to 
the usual 60- to 80-ib hoist, and be convinced! 
It costs a little more, but it’s worth more. It 
will pay for itself many times over in mainte- 
nance savings alone. 











For complete information and specifications 
refer to Sweet's Plant Engineering File la/Ae, 
or write for our new catalog 59, 
This is one of many of our Closs BB-3 hoists that have been AMERICAN ENGINEERING COMPANY, 
Tape ep Dept. H-164, Philadelphia 37, Pa 
Drier Structural Steel Co. Yet the only replacement parts 
needed have been cables! 


AMERICAN ENGINEERING COMPANY 


Division of United industrial Corporation 
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weather, abrasion and a wide range of 
corrosive industrial chemicals, acid, 
alkali and solvents in all degrees of 
concentration. It is said to offer fool- 
proof mixing, once mixed, to have a 
pot life from 8 to 36 hr. Bulletin P-42 
gives more details on this coating. 
Wilbur & Williams Co., Inc. 





You Can Get Everything 


for every kind and type of 
INDUSTRIAL PIPING SYSTEM 
From ONE Dependable Source 


77—PORTABLE DRILL for heavy 


metal drilling 
The Magnetic Sup-R Drill is a portable 
drill designed for heavy structural shape 
and other heavy metal drilling, at-site 
or in-shop. The 730-lb unit is designed 
to drill, ream, or countersink up to 
1%-in. diam holes (larger, when 
adapter is used). According to com- 


MUELLER BRASS CO. Streamiine: 
COPPER TUBE AND FITTINGS 


Streamline Copper Tube and Solder-Type Fittings 
make a tight, sanitary system with clean, un- 
obstructed joints that withstand jars and vibro- 
tions. Streamlinetube and fittings are lightweight, 
(longer lengths can be conveniently handled, 
eliminating many fittings); resist corrosive acids, 
clogging, will not rust. Products available in- 
clude K, L, M and DWV copper tube as well as 
both cast and wrought solder-type fittings in a 
complete range of sizes. 





pany, only one man is required for op- 
| eration, and he may position himself 
on work behind drill, or on ground be- 
side work. Special features include a 
one-ton holding magnet for position- 
ing; low center of gravity for easy 
| maneuvering, added safety; 5-hp elec- 
| tric motor with four-speed gear shift; 
“quick-lock” chuck for fast bit changes; 
| stainless steel body. Guibert Steel Co. 


MUELLER BRASS CO. PVC 
RIGID PIPE AND FITTINGS 


PVC for industrial piping withstands shock, 
impect, vibration and twisting; can be used at 
higher pressures than other similar materials. 
PVC resists corrosive action of water, oil, alke- 
line or salt solutions, geses and a wide variety 
of acids. Economical, lightweight, PVC is fabri- 
cated in 20’ lengths; 44" through 3” sizes. 


| 78—SHOWER PIPE for paper 
mill application 
This reciprocating shower pipe is in- 
troduced for use in paper mills using 
| either fresh or white water systems. 
According to manufacturer, this 
shower pipe contributes to increased 
wire life, improved sheet formation, 


MUELLER BRASS CO. 
VALVES OF ALL TYPES 


Streamline valves cre ruggediy designed and 
built to give years of trouble-free service. They 
are made of non-porous, cast red brass and all 
working parts are precisi chined for per- 
fect alignment of seating surfaces. Positive seat- 
ing is further assured by tough composition 
discs. Complete range of sizes and styles in- 
cludes compression stops, gate, globe and swing 
check valves, boiler drains and sill cocks. 


Write today for complete information on Mueller 
Brass Co. products for any industrial piping 





MUELLER BRASS CO. 


PORT HURON 52, 


MICHIGAN 
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conservation of water, and less down- 
time. Available in diameters from 1% 
to 6 in., lengths up to 375 in., this is 
a complete unit, including actuating 
mechanism, flexible rubber air inlet 
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hose for connection to mill supply line, 
and supports. Reciprocating movement 
is actuated by an automatic reversing 
pneumatic cylinder, adjustable to de- 
sired length of stroke and speed. Pipe 
is supported by rubber rollers on 
sealed bearings. Equipped with anti- 
corrosive nozzles, in any orifice re- 
quired, the shower has fan spray and 
built-in cleanout mechanism. The Em- 
erson Mfg. Co. Div., John W. Bolton 
& Sons, Inc. 


79—CLAMP handles loads pal- 
letized, or not 
The Master Universal Clamp, and 
attachment for handling palletized and 
non-palletized loads, has a clamping 
range of its hydraulically actuated 
arms of 18- to 46-in. or 23-to 60-in. 
depending on material handled. The 
clamp is designed to lift, transport, 
stack and unpile bales or cases un- 
supported when the hydraulic side 
clamping feature is used, or to handle 
unit loads on pallets, skids, platforms 


or bins when lifting arms are used as 
forks. Controls for operating the arms, 
which can be held at any position of 
closure, are located at the drivers 
compartment. Circular 90-129 gives 
details. Lewis-Shepard Products, Inc. 


80—GATE VALVES with flex- 
ible wedge disc 
Flex Gate Valves are 150- and 300- 
Ib steel flexible wedge disc gate valves. 
Working pressure of the 150-lb model 
ranges from 40 psi at 1000 F to 275 
psi at 100 F; the 300-Ib valve has a 
range from 85 to 720 psi at similar 
temperature range. Announced as 
costing no more than conventional 
solid wedge disc gate valves, these 
offer advantages for rugged service 
in refineries, power, chemical and 
other industries. Flex Gates operate 
easily, even if closed while hot, and 
then permitted to cool, manufacturer 
states. As the body seats pinch the 
disc, it flexes slightly to conform to 
the new seating position. New Flex 
Gates do not stick closed, it is noted; 
they seat and unseat with minimum 


June, 1960 





Edward T. McNamara, Jr. 


SBS soap counselor, has 
helped many plants in the 
Southwest improve their 
wash-up and clean-up pro- 
groms. Here's an excerpt 
from his account of a survey 
at a synthetic rubber plant: 


“We found washroom housekeeping costs way up .. . for 
the usual reasons. Maintenance men were using slow-acting 
scrub soaps, scouring powder and disinfectants. These single- 
purpose products required lots of elbow grease and needless 
duplication of effort. 


“Plant Management was pleasantly surprised when we showed 
them how easily a single product, new SBS 50 handles ALL of 
these washroom chores in less than half the time!” SBS 50 
cleans - sanitizes - disinfects - deodorizes in 1 economical oper- 
ation! Just one swish of a mop or washcloth with SBS 50 
cleans soils from walls, floors, fixtures — all the places where 
germs breed. No scrub, no rinse, no waste motion! SBS 50 
is especially formulated to simplify industry's housekeeping 
chores. Its effective 4-way action reduces maintenance costs. 


Money-saving suggestions like this begin 
with OPERATION PINPOINT ~a thought- 
provoking presentation filled with facts 
about skin hygiene and washroom main- 
tenance. The SBS soap counselor serving 
your area can pinpoint the right soap to 
do every skin cleansing job best and at low- 
est cost in your plant. Let him show you 
OPERATION PINPOINT .. . just call 


your nearest SBS office, collect. 


the washword of industry 





SAGINAW, MICH. © Los Angeles, Calif. * Newark, N. J. 
CANADA: Chemical By-Products, Ltd., Toronto, Ontario 
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torque, and the no-sticking feature 
means minimum scrape and wear of 
disc and seats. The flexible wedge 
disc also serves to compensate for 
minor misalignment of seats due to 
pipeline deflection. Body and bonnet 
are cast carbon steel with heavy metal 
sections. These valves are designed 
for economical servicing. Body seat 
rings can be replaced and seating 
faces refinished. Crane Co. 





More information on any of 
these products can be yours 
without cost or obligation. 
Just circle the item numbers 
on the Reader Service Cards 
provided on pages 277-278. 











gles" See? 
rary “ vOnry a's 
ete 
81—LINE-WIDTH ADJUSTER 
for ruling pens, compasses 
' a The Line* Man is a jack knife arrange- 
John Burrows, Plant Mgr., Ralston Purina, ment of 25 flat steel feelers, ranging in 
Davenport, Iowa, says: i | thickness from 1% thousandths to 25 


“,..Anchor Fence really 
solved our problems.” 


®¢Our plant area used to be what the legal profession calls an 

‘attractive nuisance.’ Children and dogs had access to the 

grounds. And we had pilferage and traffic tangles to cope 

with too. The installation of Anchor Fence really solved our 

problems. Traffic now flows more smoothly, employee cars , 

are protected, and of course the safety of children is no longer thousandths of an inch. Inserted be- 

a headache. The Anchor men made numerous trips to the , a se ee 
any of these feelers will arrange for 

plant to be sure the job was tailor-made to our needs.?? | ink lines of corresponding width, it is 
announced. The device is designed to 
match line with line, pen with com- 

Call your local Anchor office today for a pass, new work with old, department 


talk with one of Anchor’s trained sales engi- : with department. It costs around $3.00. 
neers. Write for free catalogue to: ANCHOR Laramie Chemical Corp. 


FENcE, 6661 Eastern Ave., Baltimore 24, 
82—COMPUTER PROGRAMS 


for data processing functions 
Under development for users of this 
company’s data processing equipment 
are pre-tested computer programs, 
each designed to handle a major data 
processing function common to all 
firms within a specific industry. The 
Programmed Applications Library is 
expected to offer cost and time savings 
Plants in Baltimore, Md.) - pare f by minimizing planning cycles for in- 
poe gy eee eee ’ stallation of a data processing system. 
branches in principal cities. A program will be ready to perform 
about 80 per cent of the user’s particu- 

lar data processing job; it will include 
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SELECT FROM SCHRADER’S FULL LINES... 


...10 IMPROVE 
PERFORMANCE 
OF ANY 
OPERATION 


...-10 UPGRADE 
PRODUCTION 


Schrader’s complete line of air valves allow you a freer hand 
in planning air circuits for your applications. Besides almost 
unlimited choice of size, style and actuation method, you get 
these extras in every Schrader valve you buy: 

e All parts are designed for maximum air flow, longest 
service life; simplicity of replacement; interchangeability. 


e Schrader Valves feature tough, practical design, precision 
construction, and are individually tested to full ratings. 





SUB-BASE available 
in single solenoid, 
4-way; double 
solenoid, 4-way. 


STANDARD BASE 
available in single 
solenoid, 3-way; 
single solenoid, 
4-way; double 
solenoid, 4-way. 


New JIC Solenoid Valves are compact, rugged, fast-and-easy to install. Roomy 
junction boxes fit space requirements with 90° rotation. Can be operated in 
case of current failure, by hand. Safe, recessed override button prevents acci- 
dental operation. Electrical system completely sealed against dust, oi! 


e Performance has been proved by years of use in hundreds 
of plants. All Schrader Valves can operate with Schrader 
(JIC) Square End Cylinders perfectly. 


Use the full Schrader line tc do your air control selecting. 
Your Schrader distributor can help you pinpoint what you 
need. For more data write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
484 Vanderbilt Avenue, Brooklyn 38, N. Y. 





odivisionof SCOVILL 











QUALITY AIR CONTROL PRODUCTS 


For more facts circle 656 on Reply Card 


June, 1960 








MEMO: 
to our neaders.... 


AVAILABLE HELP FOR PLANT PROBLEMS 


Many outstanding articles published in Plant Engineering and 
Power Engineering have been reprinted to assist you in your 
everyday job problems. Following » a list of the available reprints 
with prices. Look this list over, decide which ones you want, fill 
in the coupon at the bottom of the page and send it to us with 
your check or money order. 


Some of these reprints are in a aaa short 
supply so get your order in early. 


Which one {ones) will serve you best? 
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INFORMATION 


UNIT 
PRICE 








Atomics—48 - 
Power 
wertd. 


Se Ses ee Se eee 
eon etomic energy development throughout the 


$1.00 





Industrial Lighting—12- 1 iting fectors 
came head cutie teens hon ome 


0.50 





Fluid Power Meintenance—48-page booklet on the selection, instelle- 
tica and meointenonce of i~x verious components of pneumetic- 
hydraulic systems. 


0.75 





industrial eae monuol presents new, the t 
ideos on industrial v Such ints os meosu ond con- 
trolling vodiant heot a cot to find the comfort range ore discussed. 


0.25 





Effective Start-Up Smooths Out Preliminary Power Piant 
tion—16-page rep covers effective scheduling of start-up, - 
ing of condensete, boiler feed and circulating water systems. 


1.00 





Construction gg a = wg & of paw any article on con- 
struc specs. whet 4 in specs; AW 
ments, arbitrati yor pod t; progress report 
ond tinal inspection. A copy of Sanne will accompany 





2.00 





Your New Industria! Power Plant—How to Get it Into Operation—24- 
poge reprint of series of articles by Paul N. Garay from 1957 issues 
en building your new plent right and hew to set up opereting 





Whaet It Costs to Modernize my? ls y ~> Power Plants—24-pa 
Fisher from a issues, 
3, 000 to 50,000 Ib of stea 


. aiving 
steam per 


1.00 





obi, 





Cherry- ye reprint of article di ibing whet 
plonni ~ ey. Article discusses use of pmb ney methods 


of bidd basic concepts, selling the project to management. 





1 
2 
3 
4 
5 
6 
7 
8 
9 
0 


A Power Pient fundamental princoies wore article by A. W. Kramer ex- 
— A, — sntalprincioln of poke om oy JK wer plent 
and equipment, showing how “they ef 


1.00 





y They Heve Trow- 
% the points covered My foundation, 
distortion of bese plete, proper poking “aad its importance 





Construction Briefs—12-page . Beoklet No. 1—covers beam 
tion modulus. 














Enclose your check or money order with the cou- 
pon below. Postage on reprints will be paid by us. 


EDITORIAL DEPARTMENTS 


TECHNICAL PUBLISHING COMPANY 
308 EAST JAMES STREET BARRINGTON, ILLINOIS 


Circle number(s) for the articles you desire. 
1 2 3 4 5 é 


7 & 9 16 1 12 





Company 





Address. 
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program instructions, block diagrams 
and problem definitions needed in pre- 
paring for computer processing. The 
customer makes only limited additions 
or modifications to meet special re- 
quirements and complete the program. 
While designed for maximum coverage 
of an industry application, a program 
for this library will be written for an 
economic minimum configuration of 
the appropriate computer. (Available 
for public utility company use this fall 
is a program for the solid-state IBM 
7070 Data Processing System. Pro- 
grams for other major industries, and 
for smaller equipment, will be an- 
nounced as developed.) International 
Business Machines Corp. 


83—IMPROVED FITTING con- 


nects tubing in seconds 
Fast-Tite Fittings connect copper, 
plastic, or aluminum tubing. With 
them, says manufacturer, connections 
are made without usual clamps re- 
quired with an insert-type fitting, as 
used with plastic pipe, and without 
flaring, belling or soldering usually 
done in connecting metal tubing. It is 
explained that by merely inserting the 
tube in the fitting with a twisting 


motion—as far as the tubing will go— 
you get a connection that is leakproof 
for vacuum, gases, and fluids, over a 
wide range of pressures and tempera- 
tures. This is attributed to use of a 
butyl O-ring seal partially embedded 
within the fitting. A serrated spring 
steel ring, positioned ahead of this 
seal, bites slightly into the outer tube 
surface to strengthen the fitting when 
tube and fitting are placed in tension. 

Since the Fast-Tite Fitting is an OD 
type, there is no restriction to flow, 
company notes; it can be applied on 
small diameter plastic tubing. And 
because it presents no inner obstruc- 
tion to the pipe line, it is suggested 
for plastic tubing used as underground 
conduit. This fitting comes assembled. 
When installed, it can be turned 360 
deg without lessening effectiveness 
of the seal company points out. Fast- 
Tite Fittings are for use with standard 
14-to 2-in tubing, are made from non- 
toxic nylon, Cycolac or polypropylene 
resins. D & G Plastics Co. 
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Many utilities and industrial companies 
standardize on Garlock products for low- 
maintenance, leak-free sealing through- 
out the plant. 


On flanged joints, valve bonnets, boiler 
tube caps, manholes and handholes, 
Garlock GUARDIAN * Gaskets are ex- 
pertly engineered to meet specific con- 


ENGINEERED ditions of joint stress, corrosion, 
thermal and physical shock. This is 
PRODUCTS accomplished by alternating spiral 


wound strips of required V-shaped 
for Plant metal and plies of proper filler ma- 
Maintenance terial. Gasket density controlled by the 
proper relationship of filler and pre- 
formed metal assures a safe, resilient 
seal which adjusts itself to changes in 
operation conditions. Used at tem- 
peratures to 1050°F., pressures to 2500 
psi, against steam, oils, gases, liquids 
practically any size or shape Large 
regional warehouse stocks are maintained 
for your convenience and faster de- 
livery, at Camden, Cleveland, Houston 
and San Francisco. Catalog AD-104. 


For rotating shafts, Garlock PK Me- 
chanical Seals are easy to install and 
maintain. They are completely self- 
contained ... no parts to put together. 
Rotating portion simply slides onto 
shaft; stationary portion positions 
quickly. No parts of the seal move on 
the shaft or sleeve, eliminating wear 
on the shaft. Available in shaft sizes 
from 4,” to 3” for speeds up to 2000 
f.p.m. and higher, 212°F temperatures, 


150 psi pressures. Catalog AD-150. 


For rams, plungers, and reciprocating 
rods, Garlock CHEVRON* Packings as- 
sure positive, low friction sealing. With 
an exclusive hinge-like construction, 
CHEVRON packing rings tighten to pre- 
SJ Garlock GUARDIAN Gaskets (upper left), vent leakage as pressures increase. 
~* PK Mechanical Seals (upper right), and When pressures decline, the rings ease 
B CHEVRON Packings (bottom) ore ofl designed off to permit free operation of the rod, 

to prevent leakage and lower maintenance : > 
costs on your plant equipment. ram, or piston without leakage. Also 
CHEVRON packing rings are designed 
to work efficiently in shallower stuffing 
boxes. Use against water, steam, oil, 
gases and chemicals to 600°F. Catalog 

AD-115. 


GA RL O 


For more information, call your local 
Garlock representative at the nearest 
of Garlock’s 26 sales offices and ware- 
houses throughout the U.S. and Can- 
ada. Or, write for the catalog indicated. 
Garlock Inc., Palmyra, New York. 
Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 
Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 
*Registered Trademark 
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Each of these Wheeler-Economy Pumps supplies 40,000 gallons of cooling water per 
minute in a jet engine test laboratory. Drivers are 700 horsepower synchronous motors. 


the bigger your pumping problems...the better your 
reasons for giving them to WHEELER-ECONOMY 


With nearly three-quarters of a 
century of pump design and manu- 
facturing experience, the Economy 
Pump Division of C. H. Wheeler is 
well qualified to solve pump prob- 
lems of any size. 
Wheeler-Economy Axial and Mix- 
ed Flow Pumps, for example, can 
handle larger volumes of liquid at 
lower cost than any other type of 
pumping equipment. They are cus- 
tom-made in capacities of from 5000 
to well over 220,000 gpm. Principal 


applications are flood control, drain- 
age, irrigation, water supply and 
condenser circulation. 

See your Wheeler-Economy repre- 
sentative or write direct for informa- 
tion on centrifugal, axial or mixed 
flow pumps for any industrial need. 


Economy Pump Division 


C.H.WHEELER MFG. CO. 


19th and Lehigh Avenve + Philadelphia 32, Pa. 


Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product 


Centrifugal, Azial and Mixed Flow Pumps » Steam Condensers » Steam Jet Vacuum Equipment + Marine Auxiliary Machinery » Nuclear Preducts 
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You'll find two postage-free Reader 
Service Cards on pages 277-278. 
Use them for ordering product in- 
formation—just circle item num- 
bers of the products you would 
like to know more about. You may 
also use the cards for requesting 
advertised catalogs. 








NEW BOOKS 


for the plant engineer 





On Electric Motors 


MOTOR SELECTION AND AP- 
PLICATION by Charles C. Libby. 
Size 9% by 6% in.; 486 pp; illustrated; 
cloth bound. Published by McGraw- 
Hill Book Company, Inc., 330 West 
42nd Street, New York 36, N.Y. Price 
$13.50. 


MUCH USEFUL information appears 
in this book which treats electric 
motor facets extensively. In its cover- 
age it includes load-torque character- 
istics of motors and enclosures of 
various types of industrial motors. The 
contents take in the standards of ASA, 
AIEE and NEMA pertaining to indus- 
trial applications. 

Among the ten chapter headings 
are the following: induction-motor 
temperature rise and heat dissipation; 
ratings, frame sizes, and windings of 
induction motors; motor bearings, in- 
sulation and mechanical modifications; 
full voltage and reduced current start- 
ing methods; synchronous motors; 
and direct current motors. 

Tabled material includes selection 
charts for induction motors in the 1 to 
200-hp range for both low-slip and 
high-slip loads, based on per cent load 
torques and service or duty cycle 
respectively. Many types of equipment 
are listed in another chart dealing 
with the selection of squirrel cage and 
slipring motors. 


Safety Manual 


ACCIDENT PREVENTION MAN- 
UAL FOR INDUSTRIAL OPERA- 
TIONS. Size 9 by 6% in.; 1,542 pp; 
illustrated; cloth bound. Published by 
the National Safety Council, 425 N. 
Michigan Ave., Chicago 11, Ill Price 
$15.50. 


INDUSTRIAL SAFETY is a topic that 
is always important to the employer 
as well as the employees. Safe prac- 
tice, design, and thinking all pay div- 
idends. This comprehensive, up-dated 
manual gives wide coverage of the 
topic; it has been expanded by 200 
pages from the previous edition. 

In one of the front chapters safety 
education is discussed taking into ac- 
count such items as investigation and 
analysis of accidents, personal instruc- 
tion and coaching, training upper 
level supervisors, personal interviews, 
and first-aid courses. 

Further in the book numerous 
names and addresses are presented of 
sources of information for the safety 
man. One of the subsequent chapter 
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“We'd have been better off putting this 
baby in lon 9 ag 0”... Capital City Products Company, Columbus, Ohio 


“We'd have taken the heat off ourselves if we had put in this 
Ilg power roof ventilator 2 long time ago,” points out Cecil 


Davidson, assistant chief engineer, Capital City Products 
Company, Columbus, Ohio, to Frank Stoffel of Ilg. 


“With this Ilg ventilator we change the air in our engine 
room completely every three to four minutes. 


Off with the Old, on with the 
new. Are “old hat” methods of 
evaluating ventilating equip- 
ment costing you money? The 
coupon on the other side of this 
page will help you find out. 
Why not use it? 


“With so many steam-driven units installed in close 
quarters, the heat generated in our engine room used to get 
pretty intense—tough on both the engines and us engineers. 


“Now, of course, conditions are a lot better. Wish we'd 
put in this baby years ago.” 


ILG ELECTRIC VENTILATING CO. 


2832 N. Pulaski Road, Chicago 41, Illinois 


Offices in more than 57 Principal Cities 
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Here’s why PRV power roof 
ventilators are such a good buy 


ie 


< 


Putting the Finger on patented pressure cooling. Ilg fan 
wheel backplate fins draw a steady stream of clean, cooling 
outside air through motor compartment. Self-cooled motor 
direct-connected to centrifugal fans provides air deliveries 
from 940 to 25,000 c.f.m. 


By the Numbers. (1) Leakproof roof hinged on two sides 
for speedy inspection. (2) Direct-connected, self-cooled per- 
manent-split capacitor single-phase or 3-phase motor. (3) Air 
shield keeps lint, grease, fumes and dust from motor. (4) Rain- 
proof baffles with heavy steel mesh protect against entry of 
birds and animals. (5) Backward curved centrifugal fan 
wheel blades can’t overload motor. 


“Old Hat"’ Methods of evalu- 
ating ventilating equipment can 
cost you money. To make sure 
that your present ventilating 
equipment is operating to your 
best advantage, clip and mail 
the coupon below. 


Ilg Electric Ventilating Co. 

a N. gon Road Perfect Balance. Every Ilg-built centrifugal fan wheel 
a ae passes dynamic balancing “check-out” tests before being 

direct-connected to permanent-split capacitor single-phase or 


Please send me your free folder “Are ‘old hat’ methods of buying 
3-phase motor. 


ventilating equipment costing you money?” 


Name 


ILG ELECTRIC VENTILATING CO. 


2832 N. Pulaski Road, Chicago 41, Illinois 


Title 


Company Name 
Offices in more than 57 Principal Cities 
Address 
Member of Air Moving and Conditioning Association Inc. (AMCA) 


City 
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HERE’S YOUR ANSWER 
TO DRIVE PROBLEMS 


NEW BOOKS 


topics is Plant Construction and 
Maintenance. Under this title the ma- | 
terial deals with construction on plant 
premises, demolition of buildings, ex- 
cavation, ladders, scaffolds, hoists, 
plant maintenance, and maintenance 
crews. 

Not only are the principles of 
guarding discussed in the manual but 
also equipment guarding in selected 
industries. In a section on welding 
and cutting information on common 
hazards appears. Electrical grounding 
and circuit testing are items dealt with 
in the chapter on electrical hazards. 

Some of the other chapter topics 
are as follows: fire extinguishment 
and control; flammable liquids; hand 
and portable tools; emergency action 
plans; industrial poisons; ionizing 
radiation; motorized equipment; and | 
pressure vessels. 








Facts About Heat Exchangers 


HEAT EXCHANGER BULLE- 
TINS. Collection of 13 bulletins, 8% 
by 11 in.; 102 pages; in a three-ring 
binder. Prepared by the Industrial 
Division, American-Standard, Ameri- 


can Radiator and Standard Sanitary 
Corp., Detroit 32, Michigan. | A 


HERE IN ONE package is a collec- | 
tion of 13 bulletins on shell and tube | POWER DRIVE CALCULATOR 
heat exchangers. American-Standard 
has put this material together in an ; ‘ 
attractive binder. ‘ v Get this new slide rule for fast, accurate selection of roller 

The bulletins included in this refer- _ wee megane ag Roa tear pomp 
cace Rave been specifically selected to ' sieed ah driving pon ... how to select sprocket size 
meet the needs of engineers respon- . .. converts length into pitches . . . to length in feet or inches. 
sible for selecting and specifying this Combines six “power slide rules” into one handy calculator. 
type of equipment. Information in the This Atlas calculator is just another step ahead in the 
binder is broken down into four cate- field of more efficient power drives by Atlas Chain. There's 
gories: coolers, heaters, heat exchang- an Atlos Chain to fit your every need—ASA roller chain, 
ers and general data. special chains, extended pitch chains, offset sidebar chain, 

One of the bulletins included in or Flat-Veyor chain . . . plus sprockets and flexible couplings. 
this group covers the installation, op- Atlas engineers are ready, willing and able 
eration and maintenance of heat ex- | to show you how to apply these Atlas products 
changers. It outlines certain steps to for peak efficiency. Atlas Power Transmission 
follow to obtain successful perform- Products include every step to improve your 
ance. drives and reduce your operating costs. Write 
today for your free calculator and full 


If you would like to have this col- 
! data on Atlas Power Products to... 


lection of bulletins for your reference ; 
file, send your request, on company ; ATLAS CHAIN & MANUFACTURING COMPANY 
letterhead, to American-Standard In- x XE WEST PITTSTON, PA. 


dustrial Division, Detroit 32, Mich. Subsidiary of Prudential Industries, Inc. 


On Mechanisms 


MECHANISMS AND MOTION by | 
K. H. Hunt. Size 834 by 55% in. approx. 
124 pp including index; illustrated; 
cloth bound. Published by John Wiley 
& Sons, Inc., 440 Fourth Avenue, New 
York 16, N. Y. Price $4.25. 


AUTHOR of this book is associated 
with the University of Melbourne, 
Australia, as a Senior Lecturer in Me- 
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NEW BOOKS 


chanical Engineering. The purpose be- 
hind the presentation of material in 
this book is to stress the connection 
between proposed practical design and 
analysis of linkage geomctry. 

After a brief introductory chapter, 
a discussion of vector methods asso- 
ciated with kinematics follows. In this 
section brief passages appear on vec- 
tors and linear motion, vectors and 
angular motion, unit vectors and Car- 
tesian components of a vector, scalar 





and vector products of two vectors, 
differentiation of a vector, and angular 
velocity and acceleration. 

The book continues with a chapter 
on rigid bodies and pertinent general 
motion. Among the subjects treated in 
this section are: relative rotation of 
three laminae, three numerical exam- 
ples in plane motion, and space mo- 
tion. 

Topics of the remaining chapters 
are: hinged plane mechanism-velocity 
and acceleration; degrees of freedom 
of rigid bodies and constrained plane 
motion; plane mechanisms with sliding 
and higher pairs; space mechanisms; 





This year is your 25th anniversary. It’s twenty-five years 
since you asked for corrosion prevention. It’s twenty-five 
years since Electro Rust-Proofing designed and installed 


your first cathodic protection system. 


ERP has expanded in those years. Today, ERP’s worldwide organization pro- 
tects pipelines, water towers, clarifiers, docks, ships’ ballast tanks, and other 


submerged and buried metals. We've improved our methods . 


. . pioneered 


new equipment . . . brought automation to cathodic protection. 

We're working now to give you even greater value, even better service for 
your cathodic protection dollar. To us, this milestone is not a monument. 
It’s a stepping stone towards a corrosion-free future—with ERP. 

To those who don’t yet know us—we'll be happy to meet you. Just write to 


Dept. E54.72. 
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further kinematics of plane mecha- 
nisms. 

Some of the items under discussion 
in the latter chapters are the follow- 
ing: mechanisms of more than four 
members, substitute-mechanisms—de- 
sign, a quick-return mechanism, gen- 
eral space mechanisms with lower 
pairs, and instant centers in a mecha- 
nism. 


Chemical Technology 


PRINCIPLES OF UNIT OPERA- 
TIONS by A. S. Foust, L. A. Wenzel, 
C. W. Clump, L. Maus and L. B. An- 
dersen. Size 84% by 11% in.; 578 pages 
including index; illustrated; cloth 
bound. Published by John Wiley & 
Sons, Inc., 440 Park Avenue South, 
New York 16, N. Y. Price $15.00. 


DESCRIBED as “a new, unified ap- 
proach, stressing fundamentals com- 
mon to all unit operations”, this book 
is a rather detailed text on chemical 
engineering theory and practice. A 
working knowledge of higher mathe- 
matics taking in differential equations 
is recommended for fuller apprecia- 
tion of the contents. 

It emphasizes the scientific prin- 
ciples on which unit operations are 
based, and in later chapters, these 
principles are used to demonstrate de- 
sign of typical equipment. 

The book is divided into three 
major parts: stage operations, molec- 
ular and turbulent transport, and ap- 
plications to equipment design. Ex- 
tremely thorough in its coverage of 
the design calculations, it will un- 
doubtedly be of greatest interest to 
those engineers whose primary func- 
tion is the design of industrial equip- 
ment. It does, however, serve as a 
reference source for those engineers 
whose primary function is the layout 
of chemical plants and the installation 
of chemical equipment, and the main- 
tenance of such equipment. 

Final chapters in the book deal with 
momentum transfer, by presenting 
some of the equipment used to pro- 
vide energy to transport fluids — 
pumps and compressors, fans and 
blowers. Another describes the appli- 
cation of phase separation equipment 
—filters, cyclone separators, centri- 
fuges and thickeners and shows how 
the design of this equipment is based 
on fluid mechanics principles. 





Want Tear Sheets? 


If you would like tear sheets of 
any articles appearing in this 
issue, just drop a line to The 
Editor, Plant Engineering, 308 
East James St., Barrington, Ill. 
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Products by 


MATERIALS HANDLING SYS- 
TEMS... that utilize free over- 
head space speed-up production 
flow, improve materials handling 
methods and increase “‘net earn- 
ings.” R-W offers a wide line of 
conveyor systems from the type 
that can be “self-assembled” by 
your plant personnel to complete, 
ultra-automatic conveyor systems 
engineered and installed by R-W 
... there’s sure to be a type to meet 
your exact requirements. 


ELECTRIC DOOR OPERA- 
TORS ...that provide smooth, 
automatic door operation to assure 
fast, easy movement between de- 
partments will save time and labor. 
Automatic operation keeps doors 
tightly closed . . . saves heat in win- 
ter, conditioned air in summer and 
provides a method to assist in the 
accurate control of humidity. Line 
includes a type and size for all 
makes of doors and gates... 
whether it swings, slides or folds, 
R-W can open it automatically. 


DOORS AND HARDWARE... 
R-W offers one dependable source 
for all of the equipment necessary 
to fill a door opening. The R-W line 
includes standard industrial doors, 
large or small “special” doors, fire 
doors of all types and sizes plus the 
required hardware. R-W Doors, 
Hardware and Electric Operators 
are “made for each other” to pro- 
vide dependable operation with 
over-all economy. All are designed 
to fulfill the rugged demands of 
industry for years to come. 


BRANCH OFFICES LOCATED IN ALL PRINCIPAL CITIES 


designed to help 

you gear up for 
“profitable” production 
and expansion 





With the general trend of increased sales at lower 
“net earnings,”’ industries of all types have to 
face the fact that increased sales, alone, are not 
the answer to a “profit-improvement.” Produc- 
tion plants, from receiving through shipping, 
should be thoroughly inspected ... costly pro- 
cedures and handling methods that “‘eat-up” 
profits should be changed . . . antiquated equip- 
ment should be replaced with modern machines 
and systems. 

R-W Overhead Material Handling Systems, 
Automatic Electric Operators and Industrial 
Doors are products designed for modern, high- 
speed production plants... products that offer 
dependable performance at continuous, peak effi- 
ciency. Whether you plan to build a new produc- 
tion plant or remodel present facilities, it will pay 
you to contact R-W and find out how these prod- 
ucts for modern industry will help you achieve 
those desired higher net earnings. 


‘eo 
‘ 


3 “> , , 
w’ On the spot sales-engineering 
A~ = ; service... 


R-W Sales-Engineers are 
located in all the principal 

¢. cities... there’s one as close 
= to you as your telephone. 
~\Each is a “factory trained” 
¥/——) specialist that can show you 
" # how a standard or special 

‘ R-W “imagineered” product 

“, will efficiently and economi- 
cally solve your specific prob- 

lem. Contact your local R-W 

__— Sales-Engineer or write to the 
main office for information 
| on any of the R-W products. 


ichards-Wilcox 


MANUFACTURING COMPANY 
460 W. THIRD STREET . AURORA, ILLINOIS 
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Se LIGHT. 


ate Yet Fo. 
POWERFUL 


CLOSE HEADROOM 
ALUMINUM 


TROLLEY HOIST 


Model "'R". Originally developed for Government 
services to meet following requirements: Heavy 
duty yet light in weight; fully adjustable to wide 
range of |-beams and patent track monorail sys- 
tems; less headroom than standard Army Type 
Hoists. Made of aluminum but available in spark- 
resistant metals. Readily convertibie from push type 
to geared. All bearings have sealed-in, lifetime 
lubrication. Capacities: Y2 to 10 tons 
Call Your Distributor or Write for Catalog 


HOIST DIVISION 


OF NOVO INDUSTRIAL CORPORATION 
366 NORTH HAMILTON STREET 
DOYLESTOWN, PENNSYLVANIA 


Sales Offices and Warehouses in Principal Cities 
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INDUSTRIAL FILMS: The 


Numerical Production Control 


A NEW 16 MM COLOR motion pic- 
ture, entitled “Numerical Control 
Manufacturing” shows the advantages 
and cost savings resulting from the 
use of numerically controlled ma- 
chine tools and how they are used in 
typical applications. The 22-minute 


film gives a complete description of | 
the Bendix numerical control system. 
Reported by news analyst Chet | 


Huntley, the film is designed as a part 
of an over-all program of showing all 
levels of production management the 
operation and advantages of numer- 
ically controlled machine tools. 

Featured in the film are Bendix 
numerically controlled machine tools 
in actual operation machining intri- 
cate part shapes such as cams, dies, 
turbine blades, and structural parts. 

This film is available from Indus- 
trial Controls Section, Bendix Avi- 
ation Corp., 21820 Wyoming Ave., 
Detroit 31, Mich. 


The L. P. Gas Story 


THE FIRST comprehensive educa- 
tional film strip, with sound, on the 
story of L. P. gas as a motor fuel, is 
now available. 

The full-color film strip gives de- 
tailed account of L. P.— its origin, 
ground-to-consumer _ processing-pro- 
duction and marketing, scientific and 
statistical comparison with other com- 
mercial motor fuels such as diesel 





Want Tear Sheets? 


If you would like tear sheets of 
any articles appearing in this 
issue, don’t rip this magazine 
apart; others may want to read 
it. Just drop a line to The Edi- 
tor, Plant Engineering, 308 East 
James St., Barrington, Ill. We'll 
be glad to send them just as long 
as the supply lasts. 











ce lageng? 


wi dd 
and companion 
*“*Master-test"’ 
group for extreme 
services requiring 
the ultimate in ac- 
curacy and stamina. 


ht 


(ually 


GROUP 
also for tough serv- 
ices, but less se- 
vere than the condi- 
tions served by the 
“Mastergauge”" 


for the general run 
of gauge services. 
Marsh quality and 
accuracy at a mod- 
erate price. 


V 
need » 


Within these three comprehensive Marsh 
groups you have the world’s widest (yes, 
and wisest) selection of pressure gauges. 
These groups of gauges are not grades 
.. they are kinds...the MARSH kind... 
which means that each gauge, within the 
scope of its rated use, is the BEST of its 
kind! 
Pick the right Marsh Gauge and you have 
the best answer to your gauge problem. 


tah for latest data 
MARSH INSTRUMENT COMPANY 


Division of Colorado Oil & Gas Corpora- 

tion, Dept. W. Skokie, Ill. Marsh Instru- 

ment & Valve Co., (Canada) Ltd., 8407 

103rd St., Edmonton, Alberta, Canada. 

Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas. 


MARSH 


GAUGES + THERMOMETERS 
VALVES 
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your most experienced source 


o METAL FUSE 


to control the effects of 
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pressure, temperature and 
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motion in the conveying 
of any medium 


YOUR DESIGN REQUIREMENTS for metal hose 
are greatly simplified by the unparalleled 
Flexonics experience. The most challenging 
problems are often solved by Flexonics broad 
standard line of hose and fittings. It’s simply 
a matter of time and talent! Flexonics has 
been in the business longer, and has the most 
talented product engineers, metallurgists and 
application engineers in the business. The re- 
sult is rapid and right answers to any design 
application of metal hose. 


THE MAJORITY OF PIPING PROBLEMS result 
in, or are associated with one of the pipe motion 
problems shown in the illustrations below. Your 
Flexonics sales engineer is a trained Pipe Motion 
Specialist, capable of anticipating and providing 
for any problems relative to your specific design 
requirements. 





PIPING MISALIGNMENT VIBRATION & SHOCK THERMAL 
vs EXPANSION & CONTRACTION 


PAY 
A” 


CONFINED PIPING SPACE 


% RANDOM MOTIONS RECIPROCATING MOTIONS 





@ ATTACH TO YOUR LETTERHEAD-—MAIL TODAY “q 


 FLEXONICS CORPORATION 


1340 South Third Avenue 
Maywood, Illinois 


corporation Please send me 
in Canada: Flexonics Corporation of Canada, Brampton, Ont. my personal copy of a ’ 
Pay Cc Cx Ai» q the Flexonics Metal Hose and Up 
° >, a U Fittings Design Guide, covering in detail 
AERO/SPACE 


EXPANSION METAL SYNTHETIC BELLows 
JOINTS HOSE HOSE . COMPONENTS Flexonics products and services 
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A SUBSIDIARY oF CALUMET & HECLA, INC. 
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your 
least 
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«WATER 


Are seasonal changes in the 
mineral content of your 
water supply a costly 





headache? Maintain quality 
standards year round with 
this new Cochrane Uni-Pac 
Packaged demineralizer, 
designed expressly for process 
systems. Sizes to 3500 GPH 
factory assembled, easily 
installed and operated. Send 
for Publication 5819. 

*Trademork 


Cochrane 
CORPORATION 


3126 N. 17th Street, Phila. 32, Po. 


in Canada: 
Cochrane Water Conditioning Ltd., Toronto | 


Representatives in 

43 principal U.S. and foreign cities. 
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INDUSTRIAL FILMS 


and regular grade gasoline, rapid 
growth and expansion, uses, proper 
conversion techniques and specialized 
carburetion equipment requirements. 
It also discusses maintenance savings 
pertinent to fleet owners and lift op- 
erators, etc. 

“Star” of the 35 mm, 40-frame 
film is “Scotty,” a doughty cartoon 
character, complete with kilt, cane 
and a “bottled gas body.” “Scotty” 
plays a prominent role in portraying 
thrifty and practical pointers favor- 
ing use of L. P. gas. 

Numerous illustrations, charts, and 

photos are featured in the film strip, 
the sound portion of which is a two- 
side, 12-in. LP (33-1/3 rpm) com- 
pro-groove record. 
Accompanying the film strip is a 
summary booklet entitled, “The Fuel 
System Story of the Century—by 
Century L. P.” 

The film is available from Century 
Gas Equipment of the Marvel-Scheb- 
ler Products Div., Borg-Warner Corp., 
Decatur, IIl. 


Our Water Resources 


WATER, our most wanted resource, 
is our most wasted resource. This is 
the subject of a color motion picture 
now being released nationally. 

Each year an average of 30 in. of 
precipitation falls on the total land 
area of the United States. Although it 
is not evenly distributed over the face 
of the land, this amount should be 
ample to meet all our demands. And 
yet news headlines daily tell a 
different story as more and more of 
our burgeoning cities experience wa- 
ter shortages, and drought conditions 
prevail in areas where water has been 
abundant through the years. 

Between 90 and 95 per cent of the 

















“Just a darn minute!” 





These 3 VALUES 
are important 


1. QUALITY is important. When you 
invest in a fence you want it to last 
for a long, long time. When you spec- 
ify PAGE you get 77 years of our ex- 
perience in the design and manufac- 
ture of a quality fence. Page Fence is 
engineered for long-lasting service and 
is covered by a Registered Certificate 
of Quality. 

2. WIDE CHOICE is important. For 
example, we offer a choice of 4 chain 
link fabrics—acco-Aluminized, our 
latest development, or galvanized 
steel, stainless, or solid aluminum. 
Each of these has characteristics 
which meet individual preferences or 
make it more suitable to meet certain 
climatic or service conditions. Fur- 
thermore, there are 8 basic fence de- 
signs and 6 gate styles. No other com- 
pany can serve you with so wide a 
selection. 

3. INSTALLATION is important, too. 
A fence can be no better than the 
quality of its erection. The Page Fence 
Member in your locality is trained, 
experienced, responsible, and inter- 
ested in your satisfaction. 

When you write us, we'll send you 
the whole story in a helpful booklet, 
and the name of our nearest Mem- 
ber. Call him, he will gladly suggest 
the best answer to your property pro- 
tection problem. 


Helpful 
booklet 
describes 
fence styles, 
gates and, 
components 


PAGE FENCE ASSOCIATION 
National Headquarters « Monessen, Pa. 
A product of Page Stee! & Wire Division 
American Chain & Cable Co., inc. 
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Only Johns-Manville offers this 
survey of your roof by trained eyes 


YOUNG ROOFING CO., ST. LOUIS, MO. 





Unexpected roof troubles can cost you thou- 
sands. That’s why it will pay you to ask for 
an exclusive Johns-Manville Roof Survey 
now from your approved J-M Roofing Con- 
tractor at no cost or obligation to you. 

He gives your roof a thorough inspection— 
reports exactly what is needed now and what 
may be needed later. He shows you how to 
budget the whole job to avoid heavy expense. 
And he works with the whole line of Johns- 
Manville quality roofing products to help 
your roof keep out of trouble. 

For a clear, concise report on your roof, see 
the approved J-M Roofing Contractor listed 
in the Yellow Pages of your phone book 

overs under “Roofers.” Or write Johns-Manville, 
Nee ier SERRE eos Box 158, Dept, PE-6, 20 E. 40th St., N. Y. 16. 


APPROVED TP ROOFING CONTRACTOR 
. ¥Z 




















NO OBLIGATION —and you may save thousands of dol- 
lars! Ask your nearest J-M Roofing Contractor for a 


J- Mi 
complete study of your roof. Get all the facts—today! JOHNS MANVILLE 7 * 
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CKD with 


COMPETITIVE 
ADVANTAGES 


ROCKWELL 


Resilient-Seated 


Butterfly 
| Valves 


Less weight, space and cost: Valve face- 
to-face, overall height and weight are 
one-fourth to one-eighth those of gate 
valves. Cost less initially and are easier 
to install. 


Drop-tight, leakproof closure. Resilient 
elastomer liner forms positive seal with 
disc. Liner removable on the job. . 


Disc and shaft assembly designed for 
highest rated pressure under most severe 
operating conditions; always operable 
manually or automatically. 


True close bearing fit for shaft; non- 
leaking, non-galling, corrosion-resistant. 


And what is quite obvious: the stream- 
lined, self-cleaning design that eliminates 
cav'ties and voids in body; low pressure 
drop; no fouling. Valve can be installed 
in any position. 


Bulletin 590X gives all the powerful 
facts. Write for a copy. 


W. S. ROCKWELL COMPANY 


2920 Eliot St. * Fairfield, Conr 


Lulelel-melslemielle Mian ‘ 
COCKBURNS, Ltd., Glasgow S.W.2, $ 
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INDUSTRIAL FILMS 


water that falls on our land escapes 
our city water systems, our industrial 
plants and the irrigation pumps which 
supply our farms. 

By 1975, industrial plants are ex- 
pected to need almost as much water 
as the entire United States uses today 
for all purposes. 

To meet the demands expected by 
1975 and beyond, we must make bet- 
ter use of our water, storing it where 
it can be used to grow crops in 
dry years, allowing it to seep down 
into the underground reservoirs which 
have been depleted to the danger 
point in so many areas, and providing 
the necessary dams and reservoirs to 





keep pace with the needs of our 
growing cities and industrial might. 

Water and what we must do to 
assure a plentiful supply for the fu- 
ture, is the basis for a new color 
motion picture just released by Cater- 
pillar Tractor Co., “Water Bill 
U.S.A.” Narrated by Walter Cronkite, 
the 27-minute long film illustrates the 
problem and tells how citizens in 
various parts of the country have 
solved their problems. 

Copies of “Water Bill U.S.A.” will 
be available from Caterpillar dealers. 


Hot Water System Design 


A NEW 16MM full color, sound? 
movie, “Planning Hot Water Systems 
for Commercial Use,” is now avail- 
able to engineers and others inter- 
ested in application and installatiofi 
of commercial hot water systems. 

The 30-minute long film, provides 
instructional data on the latest trends 
in hot water supply system design, 
heater specifications and other facts 
which will help the viewer do a better 
job of correctly designing a hot water 
supply system. 

Prints of the film are available by 
contacting a district office of the pro- 
ducer, A. O. Smith Corp., Kankakee, 
Ill. 





HD® BELT FASTENERS 


FOR SPLICING, REPAIRING 
RIPS AND WORN SPOTS 


AT, a 


WRITE FOR BULLETIN F-112 


FLEXCO HINGED 
500X & 375 FASTENERS 


FOR EXTENSION BELTS IN 
MINING AND CONSTRUCTION 


oe 


WRITE FOR BULLETINS 
500X & 375 


FAR-PUL® BELT CLAMPS 


Install your belts the modern way 
(eliminate wood blocks). 


WRITE FOR BULLETIN FP-1 


pV a Ric? Weel t 
V-BELT FASTENERS 


- « « for low cost, custom-made 
V-Belts 


B, C, D, E and BB V-Belts. 
RITEWFOR BULLETIN ¥-227 
. Wie 7, 
: bop GUY 
STEEL LACING COMPANY 


4616 Lexinton St. * Chicago 44, IMinois 
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ND IDE 


| bells - chimes - horns 


Aca? 


SY 
a 


Wheelock Signals has long been recognized 
as the leader in audible signal 
communications. 

In plants, elevators, schools, hospitals, 
warehouses, garages, aircraft hangars 
vending trucks, shipyards, business 
offices, etc. 

Maintaining audible communication — 
economically, efficiently and dependably. 
There’s a Wheelock Signal for every 
communication requirement 

Write to Dept. PE660 for Bulletin 5C, 
which gives description, dimensions and 
voltage ratings. 


Wheelock SIGNALS 
oO LONG BRANCH, N. J 


HOSPITAL SIGNALS — FIRE ALARM SYSTEMS — RELAYS — CODE CALL SYSTEMS ——- CONTROL SYSTEMS 
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% 9-in-10 washers are fastened with T00 
LONG or SHORT SCREWS thus loosen and 
destroy themselves. Leaks quickly follow! 


34 YEARS OF RESEARCH 
REVEALS NEW SOLUTION 


%& New, patented ‘Sexauer’ SELF-LOCK screws 
have imbedded expanding NYLON PLUG. 
They lock at required depth AUTOMATI- 
CALLY, hold washers firmly! Made of MONEL, 
they are rustproof, non-corroding. Heads 
can’t twist off. Screw slots can't distort. 


¥& NEW, improved ‘Sexauer’ EASY-TITE faucet 
washers are made of super-tough, pliable 
du Pont compound (not rubber or fibre). 
Reinforced, like a tire, with a vulcanized 
layer of Fibergias, they resist distortion 
and splitting from shut-off grind and 
squeeze. 


¥& Faucet leaks repaired with ‘Sexauer’ EASY- 
TITE washers and SELF-LOCK screws out- 
‘last ordinary repairs “6-to-1"! 


HIDDEN COSTS OF FAUCET LEAKS! 


Hackensack, N.J. Water Co. and Ameri- 
can Gas Association figures prove stopping 
just ONE PIN-HOLE SIZE (1/32”) LEAK 
saves you 8,000 gal. water quarterly. A HOT 
WATER FAUCET LEAK repair saves you 
over $7.58 QUARTERLY in fuel and water 
bills. Fewer leaks also produce important 
Savings on MATERIALS, LABOR and 
COSTLY FIXTURE REPLACEMENTS! 


A ‘Sexauer’ Technician will make avail- 
able our NEW Catalog, Edition “J”, listing 
our entire line of over 3,000 TRIPLE-WEAR 
plumbing repair parts and tools. He will 
survey your fixtures, determine the repair 
parts needed and establish 
an efficient stock arrange- 
ment and control to prevent 
costly overstocking or 
shertages. You get this 
service without obligation. 

Act now! 


Peeeneeeceaaeaeaze 
8 J.A.Sexauer Mfg. Co.. Inc.. Dent. S-ou 
§ 2503-05 Third Ave., New York 51, N.Y. 


Please send me a copy of your Catalog “‘J”" 


Name 





Title 





Organization. 
Bus. Address 


City 
Zone State t 
Lx eee 
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New Plant Construction 
(Continued from page 166) 


product used in transformers, genera- 
tors, motors and other types of com- 
munications equipment. 


Youngswood, Pa.— Westinghouse Elec- 
tric Corp., Pittsburgh, Pa., plans to 
construct a new building which will 
expand the company’s semi-conductor 
manufacturing department by at least 
30 percent, along with additional lab- 
oratory and manufacturing space. New 
plant will be devoted primarily to de- 
velopment and processing of semi- 
conductors, including new forms of 
silicon and germanium. Work on the 
new facility is already under way for 
completion by the spring of 1961. 


Memphis, Tenn.—Shulton, Inc., Clif- 
ton, N. J., plans to construct a new 
plant here. Company will erect a large 
building with a floor area of 110,000 
sq ft on a 12-acre site in the Belz In- 
dustrial Park development. Plant will 
comprise a combination warehouse 
and production operation. Plant is 
scheduled to go into operation late 
this fall. Cost of project reported to be 
slightly over $1 million. 


Waco, Texas—Universal Atlas Cement | 
Division of United States | 
Steel Corp., 100 Park Ave., New York, | 


Company, 


N. Y., is doubling the capacity of its 


cement plant located here. Expansion | 


program targeted for late 1961 will give 
plant an annual capacity of over two 
million barrels of cement. A second 
rotary kiln will be installed to provide 


the increase. Plant will produce gray | 


portland and masonry cement and a 
special oil cement. 


Vernal, Utah—San 
cal Co., a joint venture of Stauffer 
Chemical Co., and the Mountain Cop- 
per Company, Ltd., London, England, 


plans to build a 6000-tons-per-day phos- | 


phate mill and construct a 106-mile 
long, high-voltage transmission line on 


(Continued on page 272) 








Francisco Chemi- | 











“No I wouldn’t like to be fired, but 
thanks for asking.” 





EXTRA 
| ABRASION- 
| RESISTANT 
AIR 


Heavier, higher-grade Neoprene 
coating makes Wiremold’s new 
Type 8R exceed other flexibie 
ducts in abrasion resistance — 
for materials handling and 
heavy abrasive exhausting jobs. 


Get all the facts from your dis- 
tributor, or write us for folder 
and sample of new Type 8R 
duct. 


OTHER TYPES FOR 
¢ General industrial ventilation. 
¢ Chemical and corrosive fumes. 
e Many other uses. 


WirneworD 
AIR DUCT 


THE WIREMOLD COMPANY HARTFORD 10, CONN 
prt rrr 


THE WIREMOLD CO., HARTFORD 10, CONN. -op 


() Send NEW folder. 
(C) Send sample of NEW 8R. 


Duct use: 

















state 


city 
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New Improved 
Pyrojector Vesign 


... gives more Fire and Explosion Control 
for industrial plants, auditorium stages, stairwells, elevator shafts 


@ Stronger Spring for positive automatic damper opening 
at 212° F. — even under load! 

@ Extra-Rugged Damper Construction for lifetime tight 
fits . . . eliminates leaks! 

@ Improved insulation bonded securely to new square 
dampers prevents condensation, ends annoying dripping. 

@ Fast, Easy Installation — just one easy-to-make opening 
(between roof beams). 

@ Handy, Extra Heat Relief when needed. Opens easily 
with release chain, or by hand from roof. 


With Swartwout Pyrojectors you get positive fire 
and explosion control worth many times the small 
investment involved. Favored by insurance 
authorities, automatic release of heat, smoke or 
explosive blasts holds plant damage to a minimum. 


Double-walled, thickly insulated and weather- 
tight dampers fly open when underwriters- 
approved fusible link melts at 212° F. Snubber 
springs and chains hold dampers vertical for max- 
imum draft. Pyrojectors provide 28 square feet of 
free escape area. 


Write today for full information about valuable 
Pyrojector fire and explosion control. 


SWARTWOUT Fabricators, Inc. 


Kokomo, Indiana 


in Canada: Eastern Stee! Products Ltd., 
8 Bermondsey Road, Toronto, Ontario 
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Reliable accuracy! 
Positive performance! 


WILKERSON 
REGULATOR 


NEWLY DESIGNED 


%4" & 1” sizes 


"SELF-RELIEVING 


in your choice of direct-operated 
or pilot-operated models 
*Also available in '/,"" to 2" P.T. 


*Rugged Zamak body with Buna N and 
brass internal parts for long life 


*Non-chattering, balanced valve design 


*Low pressure drop, big ports and valve 
opening for large flow capacity 


"Larger diaphragm area regulates in- 
let pressures up to 300 PSI! 


plete information on 
@Remote controls 

@ Brackets 

@Tamper-pruf kits 


@Lo and Hi pressure ranges 


FREE meee 


New “Ist Award” Wilkerson 
catalog #158 on complete 
line of air products 


ILKERSON 


ede) Ste) 7 Wale), | 


Dedicated Lo heepry the NEW in pNEUnatics 
1638 W. Girard 
Englewood, Colorado 
For more facts circle 676 on Reply Card 
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New Plant Construction 


large tract of land located near here. 
Company plans to develop the vast 
low-grade phosphate ore in Utah’s 
Unitas Basin. Company will begin the 
immediate construction of the first of 
six crushing and benefication units 
near the phosphate deposits, just 12 
miles north of here. 


Oshkosh, Wis.—Standard Coil Prod- 
ucts Co., Inc., 2089 N. Hawthorne 
Ave., Melrose Park, Ill, plans an addi- 
tion of approximately 58,000 sq ft 
which will be used to manufacture 
tuners for the television industry al- 
most exclusively. Ground will be brok- 
en shortly for the new facility which 
is scheduled to be completed later this 
year. Cost is estimated to be about 


$750,000. 


Kemmerer, Wyo.—Food Machinery & 
Chemical Co., San Jose, Calif., and the 
United States Steel Corp., Pittsburgh, 
Pa., have announced that they will 
build a research facility for the ex- 
perimental production of metallurgical 
coke from bituminous coal, near here. 
Test plant, to be operated jointly by 
the two companies, is scheduled to get 
into production by late this year. Test 
plant will be designed and constructed 
by United Engineers and Constructors 
of Philadelphia, Pa., and will have a 
designed capacity of 250 tons of coke 
daily. Coke will be tested for possible 
use in blast furnaces 


All-In-One System 


(Continued from page 108) 


tained by one man per shift, who | 


primarily oversees or adjusts the 
automatic functions. An accurate 
log is kept of all corrections and ac- 
tions on a 20 minute schedule. This 
information is then combined with 
daily laboratory finds and graphed 
in a monthly report of the total 
activity. 

Adhesion checks are made regu- 
larly by standard scratch and tape 
tests. The maintenance is largely 
cleanup, and is accomplished on 
non-operating shifts. 

A special ink is used to identify 
parts and is applied prior to han- 
dling parts on the conveyor system. 
The ink markings remain intact 
through the finishing sequence and 
show through the primer. This sys- 


tem of identification eliminates the | 


necessity for re-identification of parts 
at the unloading station. 

The only manual operations re- 
quired in the system are loading and 
unloading of parts and spray paint- 
ing when necessary. End 








Double to triple 
pump life 
with new 


VIKING 


* Abrasive liquid: pumps 


Yes, you can pump paint, inks, and other 
*abrasive liquids with double to triple 
pump life assured, when you install a 
new Viking 64124 pump. They're field- 
tested and proved! They're especially 
constructed, including ceramic bearings 
and mechanical seals, and suitable for 
*abrasive liquids from a minimum vis- 
cosity of 100 S.S.U. to the heaviest 
viscous types. 


G.P.M. sizes 3-6-12- 16-25-40 
Write today, giving this information: 


® Liquid pumped 

® Viscosity of liquid (S.S.U.) 

® Percentage and type of solids 

present in liquid 

© Temperature of liquid 

© Specific gravity 

© Capacity of pump 

® Suction lift or head 

® Discharge pressure 

Ask for bulletin SP 507Z 
*Consult factory for recommendations for 
pumping abrasive liquids other than paints 
and inks 


VIKING PUMP CO. 


Cedar Falls, iowa, U.S.A. 
In Canada, it's ‘‘ROTO-KING’’ Pumps 
See Our Catalog in Sweet's 
Plant Engineers File 
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NEW... 
WESTINGHOUSE STATIC SLIPSYN CONTROL 


UPS RELIABILITY, VIRTUALLY ELIMINATES MAINTENANCE 


STOP PUZZLING over synchronous motor controls 
... here’s the advanced way to gain top performance. 
The all-new Westinghouse Static Slipsyn® control 
pays its own way by chopping motor control main- 
tenance costs, practically eliminating down time 
and increasing reliability. Check these advantages: 


WESTINGHOUSE STATIC SYNCHRONIZING CON- 
TROL has no moving parts. It uses simple, reliable, 
transistorized networks instead of conventional re- 
lays ...no contacts, bearings and springs to corrode, 
wear and fail. Size and weight are greatly reduced— 
and Static Slipsyn control is immune to contami- 
nated, dusty surroundings. 


WESTINGHOUSE STATIC SYNCHRONIZING CON- 
TROL precisely applies motor field excitation at 
proper speed and pole position up to and including 
99% of synchronous speed. Pull-out protection is 
positive and adjustable to avoid false tripping. 


FOR NEW AND OLD INSTALLATIONS. Your 
Westinghouse salesman will help you apply the 
completely packaged Static Slipsyn control to syn- 
chronous motor installations now being planned. 
And he can show you how static synchronizing con- 
trol units can replace the conventional, mechanical 
relays in your present control enclosures. Either 
way, Westinghouse Static Slipsyn contro] saves big 
money through reduced maintenance, improved reli- 
ability, shorter down times. 

Contact your local representative or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pa. J-25001 


you Caw BE SURE...1€ rvs 


Westinghouse 
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a REALOCK FENCE 


says “STOP”. 


...in terms no one can mistake. It effectively bars 
pilferers and other trespassers from your property, 
buildings and outdoor storage areas. A Realock 
Fence gives safe and sure protection 24 hours a 
day ...a product feature symbolized by the Image 
of CFal. 

Realock Fence is made of specially selected steel. 
For greater resistance to weather and corrosion, it 
is galvanized after weaving. You can select a 
Realock Fence up to 13’ in height, with or without 
barbed tops. 

For a free estimate on Realock Fence for your 
property, contact the nearest CF«lI sales office. 


THE COLORADO FUEL AND IRON CORPORATION — Denver and Oakland 
WICKWIRE SPENCER STEEL DIVISION — Buffalo, New York 


REALOCK FENCE 


BRANCHES IN ALL KEY CITIES reae 
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Fire-Resistant Hydraulic Fluid 


(Continued from page 136) 


only the dynamic seals at conversion. Valve “O” rings 
and pump shaft seals are the primary example. Static 
gaskets may be changed at the user’s convenience 
during routine maintenance. 

One caution to be observed in the use of butyl seals 
is that machinery so equipped should not be tested 
with petroleum oil since petroleum is quite detrimental 
to butyl rubber. In addition, mechanics should be cau- 
tioned not to “grease” O-rings with petroleum oil for 
installation; the fire-resistant fluid to be used in the 
system should be used if necessary. Comments on 
generic types of suitable elastomers for non-water fluids 
are as follows: 

Butyl—The best all around elastomer for phosphate 
esters. While butyl is also recommended for chlo- 
rinated-ester fluids by many people, it does show 
increased swell with chlorinated materials and care 
Should be exercised when the elastomer is to be used 
in a dynamic application where close tolerances are 
required. It is available in practically all types of seals 
and packings. It is not suitable where it may be ex- 
posed to petroleum oil in any quantity. Usable tem- 
perature range is —65 to +225 F. 

Silicone—Recommended for chlorinated fluids. It 
has good heat resistance but is poorer than butyl in 
tensile strength, tear and abrasion resistance. Must be 
carefully used for dynamic sealing applications. Usable 
temperature range varies; available from —100 to 
+500 F. 

Vyram—A trade name for an acrylic elastomer. 
Suitable for all non-water fluids and petroleum, per- 
mitting fluid change without seal change. Not suitable 
where exposed to water in any quantity. —40 to 
+275 F. 

Viton A—A fluorocarbon elastomer of tremendous 
potential. It is suitable for all types of fire-resistant 
fluids as well as petroleum. Field experience indicated 
it can be used in practically all forms with excellent 
results. Generally, it is available at moderate extra cost 
and requires two or three weeks for delivery. 

Teflon—While Teflon is well known for its chemical 
and thermal stability, its rigidity and tendency for 
cold flow limit its application in dynamic seal use. 


Pipe Dopes, Sealing Compounds 

When employing fire-resistant fluids, it is advisable, 
for two reasons, to consider the compatibility of pipe 
joint compound. If the fluid should dissolve the joint 
compound, it is obvious that objectionable leakage 
could result. Not as obvious, but of great importance, 
is the effect that dissolved pipe dope could have on 
the hydraulic system. It can create foaming and emul- 
sion tendencies in the fluid; it can also deposit on 
valves or other actuators causing malfunction. It is 
true that pipe dopes seldom cause trouble, but it is a 
type of trouble hard to correct without extensive dis- 
mantling if it should occur. 

Caution: as a rule of thumb, you should instruct 
your pipefitters that old shop standards are not suitable. 
Fluid suppliers can recommend suitable pipe dopes 
for their fluids. In addition, several new type of seals 


PLANT ENGINEERING 





are now being marketed that I highly recommend 
based on limited field experience. One is a liquid which 
can be put drop-wise, on a bare metal joint after 
makeup. It “weeps” back into the threads and sets up, 
forming a vibration proof seal. It does not prevent 
conventional disassembly for maintenance. This is com- 
mercially available as “Loctite”, manufactured by 
American Sealants Company. 

Also of promise are the new joint tapes. These are 
Teflon type adhesive tapes which are put around the 
male threaded part. Upon assembly, the threads cut 
the tape, forming little individual gaskets for every 
thread. Either of these approaches could be utilized as 
routine joint treatment for all piping and thus avoid 
any possibility of subsequent incompatibility with either 
petroleum or fire-resistant fluids. End 


Power Distribution 
(Continued from page 129) 


into the bus ducts that tie the bus units together. 

This form of network system requires larger conduc- 
tors in the secondary ioop than those using the cable 
loop previously described. It also sacrifices something 
in service continuity when compared with network sys- 
tems where the loads are fed from load bus units con- 
nected in a cable loop. This is because a fault will 
cause an outage to the loads served from that section. 

As with the simple network system, the primary-selec- 
tive network may also take the form of a spot-network 
system. Each transformer in the primary-selective spot- 
network system is equipped with a primary-selector 
switch and arranged for connection to either of two pri- 
mary feeders, Fig. 12. This largely eliminates the neces- 
sity for spare transformer capacity and the system is 
each designed without providing for such capacity. 

Primary feeder and transformer faults on this system 
are cleared without any interruption of service to the 
loads as in the simple spot-network system. When a 
primary feeder is de-energized because of a feeder fault, 
the transformers associated with the good feeder will 
carry as high as 160 to 200 per cent of their rated kva 
until the transformers normally associated with the de- 
fective feeder are switched to the good feeder by opera- 
tion of their primary-selector switches. 

When using a spot-network system of this design, a 
transformer failure requires a reduction in the load 
served from its load bus to prevent serious overloading 
of the remaining transformer connected to that bus. A 
transformer failure will occur so infrequently, that the 
cost of providing spare capacity cannot be justified to 
eliminate the remote probability of having to reduce 
load on one bus. 

If the possibility of having to reduce load is objec- 
tionable, it will cost less to use the simple spot-network 
system than to provide the necessary spare capacity in 
the primary-selective spot-network system. The primary- 
selective spot-network system, when designed without 
spare transformer capacity, will cost less than the sim- 
ple spot-network system if two primary feeders and two 
transformers per load bus are used. Where three or 
more primary feeders are required, the simple spot- 
network system will be lower in cost than the primary- 
selective spot-network system. End. 
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Yun COUNT ON 
coburn... 


1 @ APPROVED FIRE DOOR HARDWARE... manufactured under the 
supervision of the Underwriters’ Laboratories, inc. and approved by 
insurance companies for use throughout the U.S. For 
information on complete line, write for Catalog HPC-353. 


Chafe a 


Guide Roll 


Rear Stop 
and Pulley 
Wall Binder 


Roller Bearing 
Hanger 


a EFFICIENT SLIDING DOOR HARDWARE ...simplest and most 
fool-proof equipment to ease the handling of your industria! doors. 
Available in several types frdm light to very heavy duty. Write for 
Catalog HPC-351. 

Wall Bracket 


00% 0 iL 


oe ee EASY-TO-INSTALL OVERHEAD MONORAIL SYSTEMS...2 low- 
cost way to improve materials handling, eliminate in-plant congestion 
and provide extra personnel safety. Write for Catalog HPC-354. 


Transfer Switch 


ef 


Bracket 


Enclosed Track 


Single Carrier 


7708 


COBURN PRODUCTS 
THE COLORADO FUEL AND IRON CORPORATION 
L WICKWIRE SPENCER STEEL DIVISION 
Plant Engineering—June 
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Performance makes the world of difference 


NUCLEAR 


for Atomic Power Plants 


on 


Powell... world’s largest family of valves 


Powell has precision-designed special Valves to handle rately gauged. All parts are thoroughly cleaned and de- 
molten metals and other radioactive materials in atomic greased. And every nuclear valve is given an actual line 
power plants—vital and hazardous fluids that must test—plus a snifter or mass spectrometer test. 

pass through the valves without the slightest leakage For complete information, consult your Powell Valve 
or failure. distributor. Or call us direct. We'll be pleased to inform 
Painstaking quality control is rigidly enforced in every you about Powell Nuclear Valves as well as our complete 
step of manufacture. Every machine operation is accu- line of Powell Quality Valves. 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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FIRST CLASS 
PERMIT No. I! 
BARRINGTON, ILL. 














BUSINESS REPLY MAIL 
Ne Postage Stamp Necessary If Mailed in the United States 











Postage will be paid by 


PLANT ENGINEERING 
308 East James St. 
BARRINGTON, ILLINOIS 


JUNE, 1960 
This card good only until 
September 30, 1960 


PLANT 
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Please have manufacturers 
send without obligation in- 
formation or bulletins indi- 
cated by numbers circled. 
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BULLETINS 


(Begins on page 23) 





140 Integrated Materials Handling 
—Case History Builetin 276-2 tells 
how five types of hand and powered 
equipment for warehousing, process, 
shipping and receiving have been 
integrated for efficiency in one typical 
application—in this case a printing 
establishment. Describes high lift nar- 
row aisle rider trucks, low lift plat- 
form “walkies,” low lift narrow aisle 
rider trucks, hand lift trucks, and 
battery powered hoisters. Lewis- 
Shepard Products, Inc. 


141 Elevator-Conveyor—Described 
in this 8-pp manual are applications 
and advantages of the Econ-O-Lift 
elevator and conveyor with a spacer 
device for bringing buckets close to- 
gether for loading and separating for 
travel, even up or down without tilt- 
ing. Detailed selection data included. 
Econ-O-Veyor Corp. 


142 Transfer Methods—-Forty-two 
ways to transfer materials on con- 
veyor systems are enumerated in this 
collection of technical papers. Each 
method is illustrated, and described 
to point up principle employed and 
suggest possible applications. Typical 
transfers involve gravity to gravity, 
gravity to power, power to gravity or 
power to power with change in direc- 
tion of flow, change of condition and 
change of conveying medium covered. 
The Rapids-Standard Co., Inc. 





143 Economical Dock Handling— 
Engineering Analysis Form 421-1 asks 
the questions that will provide han- 
dling and specification data necessary 
for proper selection of handling equip- 
ment for a specific dock operation. 
An accompanying eight-pp Applica- 
tion Analysis 153 describes a system 
where each employee works alone 
as a checker-stripper and loader for 
increased productivity and flexibility. 
Lewis-Shepard Products, Inc. 


144 Wire Rope and Slings—Abuses 
that shorten the life of wire rope and 
slings are graphically described in 
this 28-pp handbook. Abuses and cor- 
rect uses are interestingly illustrated 
with cartoon caricatures and the 
booklet is packed with a wealth of 
rope and sling saving information. 
Union Wire Rope Corp. 


145 Storage Centers—lIllustrated 
and described in this 20-pp bulletin 
is a line of storage equipment featur- 
ing modular design for flexibility in 
industrial storage. Describes stand- 
ard cabinets with interchangeable 
drawers, grove trays, partitions, di- 
viders, bins and other accessories, and 
includes complete dimensional data. 
Vidmar, Inc. 


146 Steel Shelving, Equipment— 
Advantages of company’s steel shelv- 
ing and drawer units for efficient 
materials storage and handling are 
illustrated and described in 16-pp 
Equiptogram 305. Includes complete 
dimensional and price data for order- 
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ing, as well as details for assembling 
with angle equipment. Equipto. 


147 Block Racks Compared—Re- 
sults of corrosion tests comparing 
wrought iron and steel on racks at 
concrete block plants are presented 
in this 12-pp booklet. Tells how pre- 
mature block rack failures can be 
prevented through proper material 
selection and rack design. Working 
drawings and bills of materials for 
six standard rack designs are repro- 
duced. A. M. Byers Co. 


CONSTRUCTION 


148 Tapered Girder—Eight-pp Cat- 
alog 825 describes a tapered girder 
for roofs and floors, which can be 
varied in size according to structural 
needs. Includes load tables and struc- 
tural information, data on a typical 
design example. Shlagro Steel Prod- 
ucts Corp. 


149 Structural Adhesives—Present- 
ed in this 16-pp bulletin is reference 
data on structural adhesives, their 
advantages, typical uses, properties, 
design concepts, joint designs and 
bonding methods. Includes extensive 
technical information, tables and line 
drawings dealing with types and 
properties of film adhesives, design 
methods. Minnesota Mining and 
Manufacturing Co. 


150 Concrete Adhesives Manual— 
This 32-pp handbook of application 
methods details field tested methods 
for bonding concrete—surface prepa- 
ration, equipment required, mixing 
procedures, curing and use of solvents 
in the adhesives. It is loaded with 
facts and figures for use in repair and 
maintenance of buildings, bridges, 
runways, sidewalks and driveways. 
International Epoxy Corp. 


151 Wood-Aluminum Windows— 
Features and advantages of Wood-A- 
Lume wood and aluminum windows 
are detailed in this 12-pp product 
bulletin. Contains installation details 
and specifications for application with 
frame, brick veneer, concrete block 
and masonry. Jervis Corp. 


152 Ventilated Skylighte—Eight-pp 
Bulletin 60 LV givés full details and 
specifications on skylights and ven- 
tilation-natural light combinations. 
Design features are illustrated and 
described and dimensional data, in- 
stallation drawings, dome and elec- 
trical specifications included. Jenn- 
Air Products Co., Inc. 


153 Floor Surfacing—Described in 
this product bulletin is a copoly- 
merized floor surfacing claiming su- 
perior tensile, flexural, bond and 
compressive strength. Detailed speci- 
fications and photos of typical ap- 
lications are included. The Master 
echanics Co. 


INSULATION 


154 Cellular Insulation—An ex- 
panded-cell type tube and pipe 
insulation designed for use in areas 


requiring refrigeration and air condi- 
tioning service is described in this 
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product bulletin. Detailed perform- 
ance and specification information in- 
cluded. Presstite Div., American- 
Marietta Co. 


155 Insulating Materials—Proper- 
ties and specifications of over 30 heat 
and cold insulations for service from 
sub-zero to 1900 F are presented in 
this 24-pp 1960 catalog. Spun mineral 
wool, calcium silicate, and 85 per 
cent Magnesia products in block, 
blanket, felt, fill cement, and pipe 
insulation are described. Thermal 
conductivities and tables of recom- 
mended thicknesses are given. A 
selection chart, indicates temperature 
range of all included types of ma- 
terial. Baldwin-Ehret-Hill, Inc. 


156 Surface-Coating Insulation— 
Properties and uses of a surface- 
coating insulating material for elec- 
trical equipment are detailed in 8-pp 
Booklet MB-1908-A. Covers physical 
and electrical properties, chemical 
resistance to various materials, its 
are and track resistance. Westing- 
house Electric Corp. 


MAINTENANCE 


157 Efflorescence and Chalking— 
Causes of efflorescence and early 
chalking on painted masonry surfaces, 
and ways to overcome and prevent 
such deterioration are explained in 
this 48-pp booklet. Discusses paint 
formulation, and compares four major 
types of emulsion vehicles for resist- 
ance to alkali, moisture, heat, and 
ultra-violet light. Also covers film 
swelling, film coalescence, paint sta- 
bility in presence of soluble salts, 
pigmentation, pigment volume con- 
centration. Rohm & Haas Co. 


158 Masonry Cleaner—Properties 
and advantages of a dry-powder 
masonry cleaner are detailed in Cir- 
cular 55. Includes tips on mixing and 
using the masonry cleaner. Standard 
Dry Wall Products, Inc. 





Postage-free Reader Service 
Cards make it easy to or- 
der bulletins. Cards are pro- 
vided on the facing page. 











159 Concrete Floor Care—Clear 
Seal Catalog 43 is concerned with the 
curing, sealing, hardening and dust- 
proofing of concrete floors by use of a 
synthetic liquid—a product descrip- 
tion, its advantages, properties, uses, 
method of application and schedule 
of resistance factors, is given. A. C. 
Horn Companies. 


160 Concrete Floor Sealer—Advan- 
tages and typical uses of Floor-Gard 
Clear for sealing concrete floors are 
detailed in Specification Chart 13A. 
Discusses coverage, drying time, prop- 
erties, and gives directions for appli- 
cation. The Valspar Corp. 


161 Vacuumized Sweeper—Advan- 
tages of company’s vacuumized 
sweeper which controls dust with 
powerful vacuum are detailed in this 
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6-pp bulletin. Illustrates typical uses 
and includes mechanical data. G. H. 
Tennant Co. 


162 Planned Maintenance—Data 
Sheet SD-5925-A covers basic re- 
quirements for architectural planning 
to assure better industrial and insti- 
tutional housekeeping. Covers avoid- 
ance of unnecessary dust catching 
surfaces, cleaning of new facilities 
before occupancy, construction of 
walls and corridors, design and con- 
struction of custodial storage facili- 
ties, selection of materials for floors, 
walls, ceilings. Puritan Chemical Co. 


METALS, METAL PRODUCTS 


164 Molybdenum Products—De- 
tailed information on sizes, forms, 
conditions of use, tolerances, weights 
and methods of identification of 
company’s molybdenum products is 
presented in this 24-pp bulletin. Prop- 
erties of molybdenum and molyb- 
denum-base alloys are given, and 
specific applications for products 
ranging from ee in electron tubes, 
grinding quills, and thermocouples, 
covered. Climax Molybdenum Co. 


165 High Silicon Iron Alloy—Prop- 
erties and applications of Corrosiron 
—a high silicon iron alloy—in acid 
resisting drain pipe and fittings are 
detailed in 16-pp Bulletin 97-A. De- 
tailed dimensional and price data in- 
cluded. Pacific Foundry Co., Ltd. 


166 Rugged Castings—Properties 
and applications of heat and corrosion 
resistant castings are detailed in this 
64-pp booklet. Designed to aid in 
stainless steel and high-alloy casting 
selection, it offers comprehensive data 
on all types of stainless steel and 
high-alloy heat and corrosion-resist- 
ant castings and their applications. 
Divided into three sections—heat- 
resistant alloys, corrosion-resistant 
alloys and fabrication data, it covers 
choice of casting alloy, high-tempera- 
ture mechanical properties, heat-re- 
sistant alloy casting design, corrosion. 
The International Nickel Co., Inc. 


167 Steel Castings—Use of steel 
castings in the metal and metalwork- 
ing industry is the subject of this 
28-pp bulletin. Line drawings of 
more than 200 representative steel 
castings are included showing the 
wide range of applications, not only 
in metal and metalworking, but also 
in construction and construction 
equipment, petroleum, materials han- 
dling, others. Stee] Founders’ Society 
of America. 


168 Hardness Conversion—Ap- 
proximate relation between hardness 
by various testing systems and tensile 
strength of carbon and alloy steels 
is shown on Technical Card 183. 
Hardness systems covered are Brin- 
ell, Monotron, Vickers, Rockwell (B, 
C and E scales) and Scleroscope. The 
Babcock & Wilcox Co. 


ELECTRICAL 


169 Induction Motors—Selection, 
application and b information 
on company’s Tri-Clad °55 motors, 
single- and three-phase, % to 150 hp 
is given in 14-pp Bulletin GEC-1049. 
Includes basic information for motor 
users, application chart for various 
loads and ambient conditions, tables 
for dimensions, prices, characteristics 
and performance data, ordering in- 
structions, modifications, and acces- 
sories. General Electric Co. 


170 Motors, Pumps—Bulletin MU- 
244 describes doubly-protected drip- 
proof and totally-enclosed polyphase 
squirrel-cage motors, 1 hp and larger, 
with NEMA C faceplates for close- 
coupled centrifugal pump applica- 
tions. A cut-away photo gives electri- 
cal and mechanical features of the 
motors that make them working part- 
ners with close-coupled centrifugal 
pumps. Wagner Electric Corp. 


171 A-C Magnetic Starters—Engi- 
neering data on a-c magnetic starters 
is presented in 8-pp Bulletin PL 
12-8-160. Discusses are quenching 
principle which provides greater con- 
tact life, other features and details. 
The Clark Controller Co. 


172 For Air Conditioning—Bulletin 
8630, 8-pp, describes starters for cen- 
tral air conditioning applications. De- 
tailed information on full voltage, 
reduced-voltage, auto-transformer 
and wye-delta starters in ratings 
ranging from 208 to 4900 v, and elec- 
trical characteristics provided. EC&M 
Div., Square D Co. 


1 73 Industrial Capacitors—T welve- 
pp Booklet B-7642 answers questions 
concerning use of capacitors to reduce 
power costs, increase system capacity, 
and apply to industry. Subjects in- 
clude: discussion of power factor, 
benefits of capacitors, how to select 
capacitors, and where and how to 
apply. Westinghouse Electric Corp. 


174 Battery Chargers—lIndustrial 
type battery chargers are featured in 
a series of recently published bulle- 
tins. Automatic battery chargers de- 
signed to automatically control the 
charging of starting batteries are de- 
scribed in Bulletin 237. Non-auto- 
matic battery chargers, including 
trickle chargers and battery chargers, 
are covered in Bulletins 236 and 203. 
Automatic Switch Co. 


TOOLS, MACHINE SHOP 


175 Air Tools—Portable metal fin- 
ishing air tools (grinders, sanders, 
wire brushing tools) are described 
and illustrated in this 10-pp Catalog 
G-60. Included are suggestions on 
how to get the maximum output of 
work from various types of air tools. 
Master Power Corp. 


176 Power Saws—Automatic power 
saws for straight cut-off work and 
for mitering and angular, as well as 
straight cut-off work are described in 
this 12-pp bulletin. Performance fea- 
tures and advantages are detailed 
along with specifications, and typical 


applications of these power saws are 
illustrated, The Do-All Co. 


177 Power Tools—Catalog 1(J) 
contains 68-pp of comprehensive se- 
lection data on power tools, including 
belt sanders, bench grinders, buffers, 
chain saw attachment, cleaners, coal 
drills, die grinders, drills, drum vac- 
uum cleaners, impact wrenches, 
planes, saws, sanders, screw drivers, 
and others. Includes detailed specifi- 
cations, capacity and dimensional 
data, describes performance and op- 
eration. The Black & Decker Mfg. Co. 


178 Machinery Mounts—Bulletin 
60-04 explains advantages of using 
company’s machinery mounts under 
metal-forming and cutting machines 
such as punch presses, screw ma- 
chines, grinders, lathes, milling ma- 
chines—or any precision or high-im- 
pact machines. Cost reduction factors 
are considered and typical installa- 
tions illustrated. Barry Controls Inc. 





Current Publications 
Of Special Interest 


179 Grouting Guide—Bulletin 
E-1d, 16-pp, explains how to avoid 
shrinkage (cause of grout failure) 
through use of properly applied 
non-shrink grout. Describing tech- 
niques with Embeco non-shrink 
grout, this bulletin illustrates 
methods of grouting different 
equipment, mixing and placing of 
grout, and hot and cold weather 
grouting. Information on mixes, 
estimating tables and installations 
given. The Master Builders Co. 


180 Manual Hardsurfacing— 
Basic information for manual hard- 


surfacing is contained in 12-pp 
Bulletin 3100.1. Discusses econom- 
ics and metallurgy of hardsurfac- 
ing, analyzes various conditions 
which demand hardsurfacing, and 
provides information concerning 
electrode selection and procedures 
which will produce the type of 
surfacing desired. The Lincoln 
Electric Co. 


181 Silicone Engineering Data— 
Summary of the forms, properties 
and applications of company’s sili- 
cones, ranging from adhesives to 
release agents, laminating resins 
to rubber compounds, and electri- 
cal insulation to water repellents, 
are presented in this 16-pp bro- 
chure. Illustrated with photos, ta- 
bles. Dow Corning Corp. 











HOSE AND FITTINGS 


182 Improved Pressure Hose— 
Form NEPR-500, 24-pp, describes Hy- 
tron hose and couplings, described as 
a new concept in pressure hose per- 
formance attained with all-synthetic 
Hytron. A section on engineering 
facts on this hose covers its advan- 
tages, applications, limitations. Book- 
let also gives ordering and assembly 
instructions, tips on installation, 
chemical resistance tables, tempera- 
ture and pressure ranges of the hose. 
The Imperial Brass Mfg. Co. 
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How long does it take him to replace one lamp? 


TWENTY MINUTES! That's the average time it takes to replace one lamp. First the phone call for maintenance, then the requisition, lamp, 


ladder, hike to the site, lamp replacement, the walk back, disposal of old lamp, put ladder away 


And work interruptions among other 


employees, caused by one-at-a-time lamp replacements are an expensive item not included. 


This General Electric Plan can save you 
26 hours labor on every 100 lamps you use! 


It takes a man about 33 hours to replace 100 lamps if he 
does it one-at-a-time . . . and less than 7 hours if he does 
it with this modern General Electric Plan for group 
relamping. That’s a cut-and-dried savings of 26 hours for 
every 100 lamps you use. Twenty six times the hourly cost 
of your maintenance man! 

But there’s more! With this plan you also get up to 
25% more light, 75% fewer work interruptions, 75% 
fewer buying and stocking headaches . . . and a better 
looking lighting system. 

Records prove this simple plan works best with General 
Electric Lamps. Why? Because they have a more uniform 
lamp life. They last most customers well over 2 years . . . 
with fewer early burnouts. What’s more, the plan has a 
built-in reminder that eliminates record-keeping—tells you 
when it’s time to begin another cycle. Right now is the 
best time for you to suggest this money-saving system 
to your company. 

Send coupon for full information on General Electric’s 


simplified Group Relamping Plan. It’s free, no obligation. 
When you get it, see for yourself just how much you can 
save—in good hard cash for your company. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


MAIL THIS COUPON TODAY! 


General Electric Co., Large Lamp Dept. C-022 

Nela Park, Cleveland 12, Ohio 

! want to cut my lighting maintenance costs to the bone! 
Send me more information on General Electric's Group 
Relamping Pian right away! 


NAME 
COMPANY_____ 
ADDRESS 
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For more facts circle 682 on Reply Card 
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183 Rubber Hose—tllustrated and 
described in 24-pp Form 1059, is a 
line of rubber hose for a variety of 
industrial, processing, and utility ap- 
plications. Application and construc- 
tion details are included, along with 
dimensional data, weight, working 
pressures in chart form, and informa- 
tion on fittings and couplings. Mercer 
Rubber Co. 


184 Reuseable Hydraulic Couplings 
—Catalog D-1 contains 24-pp of de- 
tailed information on reuseable hy- 
draulic couplings, hose and fittings, 
including application data, specifica- 
tions, engineering recommendations 
and methods of computing length of 
hose assemblies. Step-by-step photo 
instructions for assembling various 
types of couplings to hose are in- 
cluded. Anchor Coupling Co., Inc. 


185 Quick Detachable Couplers— 
This 20-pp catalog contains facts and 
figures on automatic semi-automatic 
and regular quick detachable cou- 
plers. Illustrates and describes fea- 
tures and applications of couplers, 
fittings, hose and three-way sleeve 
valves to use with air operated tools 
and fixtures. Foster Mfg. Co., Inc. 


OTHER EQUIPMENT 





186 Warehousing Economy — This 
special report on efficiency in all 
phases of shipping and warehousing 
contains time and money-saving tips 
on general administration, packing, 
shipping, packaging, warehousing 
and public warehousing. Offers valu- 
able pointers on equipment, em- 
ployee, and administration problems. 
Manpower, Inc. 


187 Filtration Products—Various 
filter media for process fluids, nuclear 
applications, internal combustion en- 
gines, hydraulic fluids, machine tool 
coolants, bulk fuel and other applica- 
tions are described in 18-pp Bulletin 
IND-1-60. Explains flow rate, degree 
of filtration, viscosity of fluids, and 
gives operating specifications for 
range of filtration, temperature lim- 
its, flow characteristics. Purolator 
Products, Inc. 


188 Lamp Annunciator Systems— 
Bulletin A-200, 24-pp, presents out- 
standing features and operational 
details modular industrial lamp an- 
nunciator systems for supervision, 
process control, automation systems. 
Several models of lamp annunciators 
are covered, also relay cabinets and 
audible signals. Includes system se- 
lector chart, ordering information. 
Edwards Co., Inc. 


189 Scale Model Components—Ves- 
sels, heat exchangers and pumps of 
molded expandable polystyrene— 
model equipment which can be 
worked with knife or hand saw and 
can be sanded, glued, pinned or 
screwed—are featured in this 8-pp 
bulletin. Piping assemblies illustrated. 
Industrial Models, Inc. 
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190 Lubricating Films—Design in- 
formation on bonded lubricating films 
which form a dry film capable of re- 
sisting high temperatures and pres- 
sures is presented in this 8-pp bulle- 
tin. Describes lubricating principle, 
three types of film, design factors af- 
fecting bonded film life and friction, 
application of films. Bemol Inc. 


191 Perforated Metal Screens—Ap- 
plications and specifications for Coni- 
dure pierced metal and Rima slit 
screens used for coal, food, chemicals, 
water filtration and sewage disposal 
are detailed in 12-pp Bulletin C101. 
Shows typical screen assemblies and 
shapes, perforation and slit configu- 
rations, application principles, open 
area equivalents, and chemical analy- 
ses. Cross Perforated Metals Plant, 
National-Standard Co. 


192 Molded Polyethylene Tanks— 
Advantages and applications of mold- 
ed polyethylene tanks for storage, 


PLANT ENGINEERING 


plating, compounding, pickling, mix- 
ing etc. are presented in this product 
bulletin. Tanks of various shapes and 
sizes for a variety of purposes are il- 
lustrated, along with polyethylene 
spigots, fittings and accessories. Dela- 
ware Barrel and Drum Co. 


193 Industrial Equipment—Stand- 
ard reciprocating, axial-flow and cen- 
trifugal air compressors, centrifugal 
pumps, steam condensers, steam-jet 
ejectors, vacuum pumps, air hoists, 
and air and electric tools are fea- 
tured in 8-pp Bulletin Form 223. Il- 
lustrates representative machines in 
each procuct line and includes size 
ranges. Ingersoll-Rand Co. 


194 Product Guide—Product Guide 
B-5529, 24-pp, describes and gives 
basic ratings for air conditioning and 
air handling equipment, fluid drives, 
heat exchangers, surface condensers, 
steel boilers and related industrial 
products. Industrial Div., American- 
Standard. 





DATA FILE of literature for the plant engineer's library 


STANDARD CATALOGS, bulletins and handbooks are listed to help plant 
engineers maintain a permanent data file. To get these free catalogs, circle item 
numbers of those wanted on postage-free cards provided on pages 277 and 278. 





MATERIALS HANDLING 


301 On Spiral Conveyors—De- 
scribed in 60-pp Catalog 951 are 
spiral conveyors and fittings for meet- 
ing practically any requirement and 
operating conditions. Four principal 
types—helicoid, sectional flight, rib- 
bon flight, and cast iron—are listed 
along with special types. Selection 
tables list materials which can be 
effectively handled in a spiral con- 
veyor, giving weights, loading classi- 
fications, characteristics and horse- 
power factors. The Jeffrey Mfg. Co. 


302 Conveyor System—Construc- 
tion and operating features of com- 
pany’s power and free conveyor sys- 
tem for industry-wide application are 
illustrated and described in 6-pp 
Bulletin 159. Advantages are detailed 
and general specifications given. Co- 
lumbus McKinnon Chain Corp. 


303 Chain Conveyor—Overhead 
chain conveyor systems are illus- 
trated and described in 36-pp Catalog 
A-570. Includes information on track 
and chain, chain attachments, trol- 
leys, vertical track curves, roller 
turns, traction wheel turns, take-up 
units, drive units, as well as engi- 
neering details, wiring diagrams, in- 
stallation instructions, and chain pull 
calculation. Richards- Wilcox Mfg. Co. 


304 Materials Handling Hose—Pre- 
sented in Bulletin S-5121 is a line of 
materials handling hose for indus- 
trial applications. These include use 
in sand blasting, for steel shot blast- 
ing, for industrial vacuum cleaners, 
and for blowing insulation into walls. 
The Goodyear Tire & Rubber Co. 


305 Fast Hoisting Power—Bulletin 
ADH-79 describes and lists advan- 
tages of the Quik-Lift Series A air 
hoist which include pin-point load 
spotting, air-cooled disc brakes, short 
distance between hooks and capac- 
ities from 500- to 2000-lb. Price list, 
accessories, and specific data included. 
Coffing Hoist Div., Duff-Norton Co. 


306 Small Heavy-Duty Hoist— 
Twelve-pp Bulletin 158-K describes 
the Lodestar, a heavy duty version 
of the small electric hoist, offering 
faster speeds, larger capacity (to 2 
tons) and a greater range of both 
speeds and capacities. Details out- 
standing features of this plug-in 
hoist, illustrates available models and 
provides specifications, dimensions 
and price data. Includes listing of ac- 
cessories. Chisholm-Moore Hoist Div., 
Columbus McKinnon Chain Corp. 


307 Portable Electric Hoists— 
Eight-pp Bulletin 15010-15C-59 de- 
scribes push button or pull cord con- 
trol portable electric hoists. Cutaway 
views showing component features 
are included, as well as prices. 
Manning, Maxwell & Moore, Inc. 


308 Sheet and Coil-Lifters—Bulle- 
tin SL-30, 16-pp, illustrates and de- 
scribes various types of standard and 
semi-special lifters for one-man or 
automatic handling of sheet and coil 
stock. Advantages and design fea- 
tures are detailed and dimensions 
included. Cullen-Friestedt Co. 


309 Self-Dumping Hopper—De- 
scribed in Bulletin 260 is a self- 
dumping hopper for low-cost han- 
dling of wet or dry, hot or cold, bulk 
materials. Roura Iron Works, Inc. 
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...by adding 
a section 
to the dryer. 


The product involved is resin impregnated paper. 


With the existing dryer, the material was passing through at a speed of about 
50 ft./min. The owners wanted to increase production, which meant one of 
two things: a new line or increased output from the existing line, which, in 
turn, would call for higher speed. But the existing unit could not operate at 
a higher speed and do a satisfactory drying job. 

Ross Engineers studied the problem and, instead of proposing an additional 
line, suggested the addition of a section at the head end of the existing dryer. 
It worked out perfectly. Production was speeded up, output being increased 
over 50% without a large capital outlay. 

Studies of this kind are a significant part of Ross service. They enable owners 
to decide more intelligently whether an entirely new unit or a modernization 
of an existing unit should be authorized to obtain the needed increased 
production. 


J7.0.ROSS ENGINEERING 
Division of Midland-Ross Corporation / 730 Third Ave., New York 17, New York 
ATLANTA + BOSTON + DETROIT « LOS ANGELES + SEATTLE + MT. PROSPECT, ILL. 
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310 Adjustable Ramps—Contained 
in this 8-pp bulletin is detailed in- 
formation on a line of powered ad- 
justable ramps for loading docks. 
Factors to be considered when se- 
lecting a leveling device to meet 
varying operating requirements are 
covered. Rowe Methods Inc. 


31 1 Hand Traveling Cranes—Bulle- 
tin DH-468-B presents cranes, with 
safety factor of 5 to 1, for industrial 
applications where accurate spotting 
of loads is more important than fast 
travel speeds. These units, company’s 
Type B-9 top running, single bridge, 
hand traveling cranes, come in 1- to 
10-ton capacities, spans to 50 ft. Fea- 
tures of construction, weights, dimen- 
sions etc. given. Wright Hoist Div., 
American Chain & Cable Co., Inc. 


312 Hydraulic Jacks, Pullers—Fea- 
tures and advantages of company’s 
hydraulic jacks and pullers are de- 
tailed in 12-pp Catalog 59. Rated ca- 
pacity tables, dimensional data and 
specifications are included, as well 
as list of accessories and equipment. 
Templeton, Kenly and Co. 


313 Industrial Casters—Catalog 159 
contains 24-pp of illustrations, de- 
scriptions and specification data on 
swivel-plate and rigid-plate truck 
casters for industrial applications. In- 
cludes detailed information on spring- 
action casters, V-grooved casters, 
grease-sealed casters, scaffold casters, 
floor truck locks, industrial wheels, 
and others. Faultless Caster Corp. 


314 Casters and Wheels—Featured 
in 40-pp Catalog DP-104 is company’s 
complete line of casters and wheels, 
including a heavy duty and a pneu- 
matic series. Included is an index 
designed to simplify the checking of 
easter and wheel specifications for 
any particular application, covering 
duty classifications, product series, 
capacities. Rapids-Standard Co., Inc. 


315 MH Equipment Selector—Six- 
teen-pp Condensed Catalog 80-204 de- 
scribes and illustrates manufacturer’s 
line of materials handling equipment. 
Offers specifications and illustrations 
on rider fork lift trucks, rider trac- 


tors, narrow aisle rider electrics, 
electric powered walkies and manual 
equipment. A selector chart shows 
types. Lewis-Shepard Products Inc. 


316 Cost-Cutting Materials Han- 
dling—“The How Book of Cost-Cut- 
ting Materials Handling,” is a 24-pp 
booklet covering various phases of 
the materials handling problem and 
their effect on industrial production. 
Text and pictures cover such subjects 
as fundamental handling motions, ad- 
vantages of planned material han- 
dling practices, handling organization. 
The Yale & Towne Mfg. Co. 
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SLINGS, CHAINS, WIRE ROPE 
AND FITTINGS 


317 sting Chain Handbook—tlus- 
trated Data Book 100. 32-pp, presents 
“how to do it” information on sling 
chains—-from ordering to care, use 
and inspection. Contains diagrams, 
charts and tables on standard and 
special styles of the sling chains. Co- 
lumbus McKinnon Chain Corp. 


318 Side Bar Roller Chain—Oftset 
side bar roller chain for use in in- 
dustries where extremely difficult 
operating conditions are encountered 
is described in this product bulletin. 
Advantages are detailed, dimensions 
given. Atlas Chain & Mfg. Co. 


31 9 Sling Chain Assemblies—Bulle- 
tin CSA gives data on “customized” 
components for assembling sling as- 
semblies to suit requirements. Tells 
steps to follow in making a chain 
assembly and provides assembly chart 
giving load limits, chain, hooks etc. 
Photos illustrate use of Wedglok 
coupling link assembly. Campbell 
Chain Co. 


320 Drop Forged Fittings—Com- 
prehensive data on company’s line of 
drop forged fittings for wire rope and 
chain are presented in 40-pp Catalog 
950-2. Includes specifications, dimen- 
sions, rated capacities and weights. 
Also announces range of sizes and 
capacities in many of items listed, 
as well as new products, including 
clips. Crosby-Laughlin Div., Ameri- 
can Hoist and Derrick Co. 


MAINTENANCE 


321 Corrosion-Resistant Coatings— 
Bulletin 100 contains a table list- 
ing protective coatings for corrosive 
classifications. Description and gen- 
eral use of various types of coatings, 
performance and application infor- 
mation, and chemical resistance rat- 
ings are given. Carboline Co. 


322 Protective Coatings—This 38- 
pp comprehensive treatise (Form 
259) on rust and corrosion control by 
protective coatings contains a gate- 
fold spread showing actual color 
standards of company’s primers and 
top coatings. Covering water resist- 
ant, heat resistant, floor coatings, 
heavy-duty chemical resistant coat- 
ings, galvanized metal coatings, wire 
fence roller coatings, and quick-dry 
coatings, booklet contains 110 color 
chips and full-color application pic- 
tures. Rust-Oleum Corp. 


323 Protective Coatings—Latest de- 
velopments in corrosion resistant 
coatings, treatments for floors, and 
coatings and waterproofing for ma- 
sonry are described in 72-pp Form 
990. Presents detailed information on 
maintenance products for interiors, 
floor coatings, exteriors, new con- 
struction, roofs. Truscon Laboratories, 
Div. Devoe & Raynolds Co., Inc. 


324 Metal Surface Treatment—This 
40-pp catalog on metal surface proc- 
essing (cleaning, washing, rinsing, 
drying, and spraying flow and dip 


coating) illustrates and describes 
drum-type machines, conveyor ma- 
chines and systems, combination 
drum and conveyor machines, mono- 
rail machines, complete automatic 
finishing systems, and barrel finish- 
ing equipment. Design features, com- 
ponents covered. Ransohoff Co. 


325 Floor Maintenance— Many 
types of industrial floors are studied 
and their soil removal problem ana- 
lyzed in this 8-pp booklet, complete 
with charts, list of cleaning com- 
pounds, and descriptions of cleaning 
methods. Methods of sanitizing, strip- 
ping wax and paint, and of absorbing 
liquids told. Oakite Products, Inc. 


326 For Overhead Maintenance— 
Bulletin G205RR, 8-pp, tells how to 
control costs when maintenance goes 
above arm’s reach—for painting and 
cleaning, electrical work, etc. Pic- 
tures a variety of scaffolding ar- 
rangements. Provides brief product 
information on steel and aluminum 
scaffolding, ladders. The Patent Scaf- 
folding Co., Inc. 


327 Industrial Vacuum Cleaning— 
Twelve-pp Bulletin 155 B describes 
both stationary vacuum cleaning 
equipment and portable industrial 
vacuum cleaners, the latter in both 
light and heavy-duty types. Recent 
improvements in collection and 
dumping methods are also covered. 
Spencer Turbine Co. 


328 Industrial Vacuum Units—This 
bulletin describes heavy-duty vacu- 
um units, both portable and station- 
ary, designed to reclaim, process and 
convey many types of materials, as 
well as remove dirt, litter. Among 
applications covered are machine 
sump cleaning, removing press punch- 
ings, cleaning boilers, conveying plas- 
tic pellets. Details are given on range 
of standard and special models. In- 
vincible Vacuum Cleaner Mfg. Co. 


LUBRICANTS, LUBRICATION 


329 Organized Lubrication—Bene- 
fits of organized lubrication—major 
cost control factors are extolled in this 
24-pp bulletin. Cost control oppor- 
tunities are detailed and the task of 
assigning responsibilities and delegat- 
ing autherity in an organized lubrica- 
tion system covered. Texaco, Inc. 


330 Lubricant Data—Characteris- 
tics, advantages of company’s line of 
specialized fluid and grease type lu- 
bricants are described in 32-pp Data 
Book 59-2. Includes sections on con- 
trol of friction, use of grease type 
lubricants, proper applications, and 
recommendations for various operat- 
ing conditions. Lubriplate Div., Fiske 
Brothers Refining Co. 


TOOLS, WELDING AND 
MACHINE SHOP EQUIPMENT 


33 1 Power Tools — Comprehensive 
information on power tools for in- 
dustrial production, plant mainte- 
nance, construction, wood and metal- 
working is presented in the 58-pp 
edition of their 1959 product guide. 
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How many spare 
parts should you stock 
per pump? 


“You may be overstocking,” says 
Phil Olmstead, Chief Engineer, 
Goulds Pumps, Inc. 


“There are many times,’”’ one plant manager told me 
recently, “when we have a higher inventory of spare parts 
than the people we buy from!” 

No laughing matter, this— many plants today are faced 
with the difficult problem of keeping stocks adequate, yet 
keeping inventories down. If your problem is pump parts, 
you can do both—by interchangeability! 

For instance, take the Goulds Fig. 3405 single-stage 
centrifugal. You can get it in 33 sizes, with 66 combina- 
tions possible, considering right- and left-hand rotation. 

Just 3 groups of parts fit all 66 combinations of this pump! 

That means that, for every three to five pumps of a 
given group size (sizes are divided up three ways into 
“‘small,”’ “medium,” and “‘large’’ groups), we can recom- 
mend that you stock just one shaft, one set of bearings, 
sleeves, mechanical seals or packing. Jn short, all parts are 
interchangeable except casings, casing covers and impellers! 

How much can that cut down your inventories? You 
figure it out—one set of group parts for as many as five 
pumps, where you might expect to stock one for each. 
Three groups for thirty-three different sizes of pumps—a 
91% cutdown! 

And here are three more advantages to consider: 

1. You can make changes in the field to meet new needs. 
2. You receive off-the-shelf delivery of parts you order. 
3. Initial cost is lower due to standardization in manufac- 
ture. 

The next time you talk to a Goulds representative, ask 
him to show you how interchangeability works in our Fig. 
3405 . . . and in the rest of our line, too. If you want 
information right away, drop a line to me, Phil Olmstead, 
at Goulds Pumps, Inc., c/o Dept. PE-60, Seneca Falls, 
N.Y. I'll see that you get all the information you want. 


GOULDS(@PUMPS 


Just three groups of shafts, sleeves, bushings, glands, pack- 
ing, ball bearings, bearing shell, end caps, closures and gaskets 
for Goulds Fig. 3405 pump to fit all 33 pump sizes. 
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Specification and applications data 
on such items as power saws 
and saw blades, sanders, grinders, 
brushes, drills, files, grinding wheels, 
screwdrivers included. Skil Corp. 


332 Industrial Wrenches Hand Tools 
—Tools for production lines, main- 
tenance work and product servicing 
are presdnted in 156-pp Industrial 
Catalog 58-I. Loaded with pictures 
and tool facts, book describes in de- 
tail the complete line of over 4,000 
tools—including chests and roll- 
cabs, wrenches and sockets of all 
types, screwdrivers, pliers, pullers, 
etc. Snap-on Tools Corp. 


333 Pipe Tools—Ordering and ap- 
plication information on Rigid pipe 
tools is provided in 16-pp illustrated 
Catalog 759€R-6. Wrenches, cutters, 
threaders, reamers, vises, and others 
are pictured and described, also 
power drives. The Ridge Tool Co. 


334 Powder Actuated System—Two 
booklets cover applications of a pow- 
der actuated fastening system. One 
booklet shows how it can be used for 
plant maintenance—fastening con- 
duits, bus ducts, junction and outlet 
boxes, surface raceways, fixtures and 
frames, etc. The second booklet in- 
dicates the correct fastening and 
charge to use. Ramset Div., Olin 
Mathieson Chemical Corp. 


336 Screw Fastening of Aluminum 
—This 48-pp technical handbook 
covers various types of standard and 
special fasteners and fastening sys- 
tems used to join aluminum assem- 
blies. Supplemented with numerous 
illustrations and tables, it includes 
list of manufacturers of special screw 
fasteners and recommended hole sizes 
for various types of self-tapping 
screws in sheet aluminum and other 
materials. Reynolds Metals Co. 


337 Welding Equipment—Twelve- 
pp Bulletin W-158 features a line of 
transformer, rectifier and rotary d-c 
welders for a variety of ind 
requirements. Detailed specifications 
and dimensional data are included. 
Harnischfeger Corp. 


338 Welding Wires—Submerged 
are and inert gas welding wires are 
featured in Bulletin DH-402-C. Typi- 
cal applications of various stainless 
steel, low alloy, and mild carbon steel 
automatic welding wires are de- 
scribed. Page Steel & Wire Div., 
American Chain & Cable Co., Inc. 


339 Data for the Shop—‘Fluids 
and Facts for Metal Working” is a 
pocket-size booklet of about 44-pp. 
A section on metal working fiuids 
covers their function and selection, 
preparation and use of soluble oil 
and paste compounds, and preven- 
tion of dermatitis. Conversion tables, 
steel numbering systems, machinabii- 
ity ratings. Standard Oil Co. (Ind.) 
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STORAGE, SHOP EQUIPMENT 


Storage Racks—Bulletin R-400, 
12-pp, illustrates and describes a 
wide variety of storage racks manu- 
factured by the company. Applica- 
tion drawings, photos and diagrams 
are included. Chicago Tramrail Corp. 


341 Shop Equipm ent—Work 
benches, tool stands, shelving and 
other pressed steel equipment for the 
shop, laboratory and assembly line 
are shown in 8-pp Form 2299. Con- 
struction features and specifications 
of size, top material, equipment var- 
iations. Standard Pressed Steel Co. 


342 Storage Equipment—Reference 
Manual 487 contains 64 pp of descrip- 
tive data on a line of steel storage 
equipment, including shelving, bins, 
doors, slotted angle, drawer units, 
lockers, benches, grating, counters, 
and other items. Assembly details 
and dimensional data included. 
Equipto. 


343 Steel Equipment—Catalog 100 
H contains 92-pp of detailed infor- 
mation on steel cabinets, folding 
chairs, work benches, tool stands, 
shelving, tool storage, lockers, coat 
racks, filing cabinets, revolving bins, 
others. Includes dimensions and spec- 
ification, as well as _ installation 
photos. Lyon Metal Products, Inc. 


CONSTRUCTION 


344 Foundation Pipe Piles—Com- 
prehensive information on Taylor 
Forge spiral-weld foundation pipe 
piles is presented in 24-pp Form 
F-5677. In addition to detailed speci- 
fications, the illustrated booklet de- 
scribes a number of pipe-pile instal- 
lations. L. B. Foster Co. 


345 Structural Clay Products—De- 
scriptive information, photos and con- 
struction details on structural clay 
building materials are presented in 
24-pp Catalog S-60. Characteristics 
and advantages of various types of 
facing tile, bricks, and other products 
are detailed, and color-photos of typi- 
cal installations included. Natco Corp. 


346 Fiber Glass Panel—Technical 
data and installation procedures for 
fiber glass reinforced plastic glazing 
panes are presented in this illustrated 
Brochure 137. Outlines product’s me- 
chanical and physical properties and 
heat transmission. Filon Plastics Corp. 


347 Acrylic Plastic Sheet—This 12- 
pp Booklet PL-415 describes proper- 
ties and characteristics of Plexiglas 
acrylic plastic sheet. Applications in 
a variety of industries are illustrated 
and advantages detailed. Rohm 
Haas Co. 


348 For Roof, Wall Construction— 
Included in this literature file are 
product bulletins describing roof and 
wall construction materials. Bulletin 
59C covers corrugated sheets; 59W, 
insulated walls and metal panels; 595, 
insulated sandwich curtain walls and 
roofs; Bulletin 60D, steel and alumi- 
num roof deck; Bulletin 60F, high- 
strength permanent steel forms for 


tes 


concrete roof and floor slabs; and 
Bulletin 60R, conveyor hoods and 
curved corrugated sheets. Elwin G. 
Smith & Co., Inc. 


349 Daylighting Products—Fea- 
tured in 22-pp Bulletin 585 are cor- 
rugated roof skylighting, built-up 
roof skylighting, Consolite skylights, 
continuous sash and siding, monitor 
and masonry walls, insulated walls, 
monitor with ventilating units, re- 
glazing and vents. Physical proper- 
ties of Resolite are listed and char- 
acteristics described. Resolite Corp. 


350 Aluminum in Colors—This 
bulletin introduces Alcoa’s Alumalure 
colored aluminum architectural build- 
ing sheet products, a complete line 
of sheet products offered in 11 colors. 
Aluminum Co. of America. 


351 Aluminum Sash—lilustrated 
and described in this product sheet 
is rigid welded sash made from alu- 
minum extrusions. Advantages are 
listed and sectional details pictured. 
Aluma-Sash Corp. 


352 Industrial Doors—Features and 
advantages of company’s automatic 
industrial doors illustrated and de- 
scribed in 8-pp Catalog 159. Dimen- 
sional drawings and photos showing 
details of design and operation given. 
Clark Door Co., Inc. 


353 Resilient Floors—Properties 
and characteristics of resilient floor- 
ing are covered in comprehensive 52- 
pp Catalog File 23-G. Offers a guide 
to basic types of vinyl flooring ma- 
terials, characteristics, gauges of re- 
silient flooring, and other technical 
data, and includes methods and tech- 
niques of installation and detailed 
specifications. Armstrong Cork Co. 


354 Gratings and Treads—Bulletin 
1110, 24-pp, describes welded, ser- 
rated, pressure-locked, steel, vault, 
platform and aluminum grating in 
standard and close spacing types. 
Stair treads are also shown. Provides 
tread weights, and ordering instruc- 
tions. Specific data on safe loads, 
engineering, and dimensions are also 
given. Dravo Corp. 


355 Steel Floor Plate—Features 
and advantages of rolled steel floor 
plate are detailed in this Product 
Form 3184. Table of dimensional data 
is included, as well as illustrations 
of installations. Alan Wood Steel Co. 


356 Grating and Treads—Safety, 
visibility, permanence and easy main- 
tenance are among advantages of 
open flooring discussed in 28-pp Bul- 
letin 2527-R. Covers use of electro- 
forged grating in a wide range of 
industries also features grating ap- 
plications in sidewalks, locks and 
dams, sewage treatment plants. In- 
formation provided includes types 
and spacing, bearing bar surfaces and 
weights, fastening methods, and safe 
loads. Blaw-Knox Co. 


357 Steel Grating—Featured in 16- 
pp Bulletin 14R are company’s steel 
grating and stair treads for a variety 
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Look, no noisy toggle...ever! 


Putting VULCATHENE 
Pipe and Fitting 
on Polyfusion Tool. 


ssining Vocarnese |“ SMOOTH CAM ACTION KEEPS 


Pipe and Fitting by 


Polytusion ... without THIS NEW GENERAL ELECTRIC 


glue, cement or solvents. 


_. | A-C SWITCH “QUIET AS NEW” 


Notice there are no “bumpers” of elastic material in 
' we this new General Electric 20-A switch. 

DOUBLE-STRENGTH | It’s a big improvement over other a-c switches that 

AT EVERY JOINT | meed bumpers to deaden the “snap” of toggle actions — 

Cutaway of because bumpers get noisy, when they harden with age. 

VULCATHENE Pipe and This new G-E switch has a long-lasting cam action 


Fitting showi ng Ae : 
—o that’s quiet to start with, and stays that way! 
complete fusion 


of material 
Note that it is 
impossible to see 
point of joining. 





if you are handling corrosive or acid materials, 
VULCATHENE, of finest grade, virgin polyethylene, 
will solve your drainline problems. VULCATHENE 
is light, easy-to-handle . . . assembles fast, with the 
polyfusion technique forming permanent, 
leak-proof joints. 


+ Nothing adheres to VOLCATHERE. Use it whenever you want a better 20-A, a-c switch. 
Even after years of service, the inner walls 


of VULCATHENE are still smooth, assuring You get tighter, safer Pressure-Lock* terminal con- 
fast flow of waste and sludge. nections — arc-resistant construction — extra-shallow 
FP P design — captive mounting screws. No. GE5451; Spec- 
Berne an fer Irons ification Grade; 20A, 120/277V AC; U.L.-listed; meets 
and economical plumbing yet devised Federal and REA specifications. Your local distributor 
for laboratory and industrial drains. has them in stock. General Electric Company, Wiring 
Device Department, Providence 7, Rhode Island. 


For literature or technical assistance—Write Dept. P-3 *Trade-mark of General Electric Company 


Progress /s Our Most Important Product 
| GENERAL @@ ELECTRIC 
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Aloyco Plug Gate Valve 
#66 succeeds with 
severe corrosives for 10 
straight years! 


ALtoyco 
; _ 


Shown % actual size of the half-inch valve 


WHY? A. OUTSIDE STEM THREADS are 
away from corrosive area, prevent galling. 

B. UNION BONNET provides extra strength 
and easy disassembly. 

C. O-RING made of “‘Teflon’’* provides tough, 
leak-proof seal. 

D. SEATS made of “‘Teflon’’* are pressure- 
tight, dependable, won't gall. Renewable. 
STAINLESS STEEL: 18-8S, 18-8SMo, Aloyco 20. 


7” 

FOR: Instrument lines, small lines han- 
diing viscous fluids, or where low pressure 
drop is important. 

FACTS: full-floating plug disc exerts no twist- 
ing action on the removable seat in closing. 
Aloyco Stainless Stee! #66 Plug Gate Valve: 
1200 Ib. at 150 F.; 600 Ib. at 500 F. Sizes: 
4", 4%", ¥%", Ye". Want more? Write: Alloy 
Steel Products Company, 1308 West Elizabeth 
Ave., Linden, New Jersey. 
*Registered DuPont Trademark 


°o.s 


Zonger Lasting 
ALOYCO 


VALVES 


. 
'™ cee 
Soeeosrvt * 


ALLOY STEEL PRODUCTS COMPANY 
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of industrial applications. Pictures 
of typical installations are included. 
Kerrigan Iron Works, Inc. 


358 Safety Grating—Steel, alumi- 
num and stainless steel safety grating 
for a variety of industrial applica- 
tions is featured in illustrated 24-pp 
Catalog 5911. Shows typical installa- 
tions, and includes complete engi- 
neering data for erection, as well as 
load charts. The Globe Co. 


INSULATION 


359 Duct Insulation—Thermal and 
acoustical duct insulation made of 
long textile-type glass fiber is illus- 
trated and described in this 8-pp 
Bulletin ULD-859. Includes detailed 
application specifications, data on 
characteristics of the duct liners, 
thermal efficiencies, sound absorption 
data. Gustin-Bacon Mfg. Co. 


360 Acoustical Insulation—De- 
scribed in this product bulletin is a 
fiber glass insulation designed for 
keeping duct systems quiet. Advan- 
tages are detailed and installation 
methods illustrated. Pittsburgh Plate 
Glass Co. 


361 Insulation Specifications—This 
50-pp manual of specifications, IN- 
128A, is designed for power, chemi- 
cal and petroleum industries. It is 
divided into five sections—insulations 
for temperatures above 100 F, insula- 
tions for temperatures below 100 F, 
tank insulation, sphere and spheroid 
insulation, regenerator, catalytic reac- 
tor and oil heater lining and insula- 
tion. Tables include recommended 
thicknesses. Johns-Manville. 


362 Insulation Coating—This 32-pp 
illustrated handbook, Form L-17, 
presents the advantages of company’s 
No-Drip insulation coating for pre- 
venting condensation drip from met- 
al, concrete, brick, wood, plaster, or 
composition surfaces. Lists applica- 
tions. Mortell Co. 


VALVES, TRAPS, PIPING 


363 Stainless Steel Valves—Corro- 
sion resistant stainless steel valves 
are featured in 32-pp Catalog 59SS. 
Features of design and construction 
are shown through cutaway views, 
and advantages of stainless steel 
in withstanding corrosive attack of 
chemicals and atmospheres are de- 
tailed. Jenkins Bros. 


364 Acid Resistant Valves—Eight- 
pp Technical Bulletin 8 describes an 
austenitic stainless steel for valving 
sulfuric acid and other corrosive 
liquids. Cross-sectional views show 
valve designs available and a graph 
illustrates strengths and temperatures 
of sulfuric acid handled. Alloy Steel 
Products Co., Inc. 


365 Pressure Reducing Valve—Bul- 
letin 561-C describes a diaphragm 
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FIRST CHOICE FOR PUMPS, 
VALVES and MIXERS.. 


PALMETTO’ 
=) e-tel=te. 
pAN=j el =3-3 e}— 
Packing 
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Five braid over braid style num- 
bers to choose from for reciprocat- 
ing rods and plungers, slow rotary 
motion, shallow stuffing boxes, and 
valve stems. 


Get up-to-the-minute data in the 
Palmetto Self-Lubricating Packings 
Catalog and Price List. Ask for 
SLP-659R. 


GREENE, TWEED. 


NORTH WALES PA 
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Py LEVER TYPE 


models to choose fron! : 


THE WORLD’S MCST COMPLETE LINE 


SIMPLEX sacks 


yarn . EMERGENCY 


roe ved & BRIDGE 
JACKS 


LOWERING 
2 Models, 15 
11 Models, 5 to tons capacity. 


20 tons capacity. Pivot on base. 
Full capacity 


= a 
eatin Mectimn FIRE EXTINGUISHERS 


ING JACKS 3 Models (One 


3 Models (One Aluminum alloy) 
aluminum alloy) 5 to 10 tons 

5 to 15 tons ; capacity. 
capacity. Standard T” Base. 


of Bell System. 


UNDERWRITERS’ 
eee al LABORATORIES 
OF FIRES: 
paar By) CLASS A,B, C 
il AND MAGNESIUM 


Ne oa ‘% 





Also Lever type, Cable & Wire 

Tensioning, Pipe Pushing & Pull- TEMPLETON, KENLY & co. 
ing, Tie Remover, Tie Repiacer, 

and Siding & Flooring Jacks. 2561 Gardner Road 

Look for further information on Broadview, Illinois 


Hydraulic and Screw Jacks in 
other advertisements. 
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operated pressure reducing valve for 
steam heat and process steam appli- 
cations. Design advantages are de- 
tailed, and specifications, sizing and 
capacity data, and dimensions are in- 
cluded. Leslie Co. 


366 Butterfly Valves—Resilient- 
seated type butterfly valves for appli- 
cations where positive tight closure 
is required are illustrated and de- 
scribed in Bulletin 590X. Advantages 
and outstanding features detailed. W. 
S. Rockwell Co. 


367 Valve Buyers’ Guide—Detailed 
information on bronze, steel and iron 
valves, and valves made of corrosion- 
resistant metals and alloys is pre- 
sented in 24-pp Form 186. Covers an- 
gle valves, check valves, gate valves, 
globe valves, liquid level valves, lu- 
bricated plug valves, needle valves, 
relief valves, sampling valves, steam 
jacketed ones. The Wm. Powell Co. 


368 Butterfly Valves—Bulletin 10 
contains detailed selection informa- 
tion on a rubber seat butterfly valve 
designed to mount between pipe 
flanges. Contains tables of maximum 
valve line pressures for various cyl- 
inder operating pressures, water flow 
characteristics of butterfly valves, 
gas flow characteristics, material se- 
lection chart. Henry wren Co. 


369 Butterfly Valves—Iron body. 
rubber seated butterfly valves and 
operators are featured in 36-pp Bul- 
letin 5904. Contains complete infor- 
mation on the valves, designed for 
hydrostatic operating pressures up to 
125 psi and velocities up to 16 ft. 
per sec., including data on construc- 
tion and design, dimensions, general 
hydraulic data, materials and opera- 
tion. Darling Valve & Mfg. Co. 


370 Choosing the Right Valve— 
Importance of choosing the right 
valve is stressed in this 20-pp Bulle- 
tin AD-2016. Describes three princi- 
pal valve types—gate, globe and 
check valves—their design and serv- 
ice characteristics, lists names of 
valve parts, describes disc-stem con- 
nection, bonnet and _. bonnet-joint 
characteristics, materials of which 
valves are made. Crane Co. 


371 Steel Gate Valves—Engineer- 
ing features and performance of com- 
pany’s forged steel gate valves are 
illustrated and described in Circular 
607. Cutaway view illustrates compo- 
nent parts. The Lunkenheimer Co. 


372 Steam Trap—Bulletin 257 de- 
scribes features and operation of a 
steam trap which uses the kinetic 
energy of steam to close the valve. 
Operation details are illustrated and 
capacities tabulated. Sarco Co., Inc. 


373 On Steam Traps—Catalog K is 
an enlarged 48-pp manual and steam 
trap catalog. New material provided 


PLANT ENGINEERING 


oe Sewer Pew —_- sos! SS 


includes open float and thermostatic 
traps, pipe strainer to 6 in. steel and 
semi-steel, and in helpful steam pipe 
sizing tables. Discusses fundamentals 
of good trapping, trap selection, in- 
stallation, testing, repairs. Armstrong 
Machine Works. 


374 Lined Clay Pipe—Described in 
this illustrated brochure is a glass 
lined sewer pipe with built-in advan- 
tages. Performances and installation 
details are illustrated. American Vit- 
rified Products Co. 


375 pvc Pipe, Fittings—This 12- 
pp bulletin contains latest technical 
information on polyvinyl chloride 
pipe and fittings, including advan- 
tages and properties, general char- 
acteristics and applications, physical 
flow rate charts and complete speei- 
fications. Also included is a chemical 
resistance chart of various reagents 
and their effect. Mueller Brass Co. 


376 UPvc Pipe, Fittings—Techni- 
cal data and installation information 
on unplasticized polyvinyl chloride 
pipe are provided in 24-pp Booklet 
TTP-119. Also gives specifications for 
threaded and socket types of UPVC 
fittings, valves and flanges, or normal 
and high-impact material. Tube Turns 
Plastics, Inc. 


377 Tube Fittings—A wealth of 
technical data on Hi-Seal butt-joint 
tube fittings for high pressure and 
temperature applications is presented 
in 48-pp Catalog 3108. ‘There are 





What BRON 


PATENTED™ branding 


means to you! 


HIGHEST NEOPRENE CON- 
TENT IN THE INDUSTRY to 
give your cable maximum 
protection from oll, heat, 
acid, abrasion, etc. 


*U.S. PATENT #2867001 


You know your electrical cords and cables 
. are the toughest you can get when you 

‘ find this name molded* indelibly into the 
outer 67.32% Neoprene jacket. 


SELF-MEASURING — Brand- 
ing* is repeated every two 
feet exactly. Want 20 feet? 
Count 10 Broncos and cut. 


Write for free sample! 


WESTERN INSULATED WIRE CO., LOS ANGELES 58, CALIF. 
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The Company 
that cares enough 
to give you 
the best! 


Massco-Grigsby 


PINCH 
VALVES 


RUBBER, NEOPRENE 
for Corrosion and Abrasion 
@ 1” to 14” inside diameter. 
@ Pressures to 150 psi. 
© Temperatures to 200° F. 


®@ Patented “hinged” 
sleeve. Recesses serve 
as “hinges” during 
compression; reduce 
strain and permit 
tight closing. 


Cannot leak or stick. 


No working parts 
in contact with pulp 
or liquid, no 
packing glands. 


- 


Unobstructed flow eliminates 
high friction loss. 


Remote control avallable. 


Can be equipped for avtomatle 
regulation. 


lt 


Split flagges and patented 
Flex Seal ends assure perfect 
seal. 


Closing pee 
manual hand handwheel 
with chain and sprocket 
reduction unit; electric worm gear 
motor reducer; chain operated 
torque arm reducer; hydraulic, 
air-hydraulic 





WRITE FOR NEW CATALOG... 
Manutactucing Dixision 


MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET + DENVER, COLQRADO 
OFFICES AND AGENTS IN PRINCIPAL CITLES 
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sections on pressure, temperature, 
vacuum, corrosion resistance, port 
seals, flow and velocity characteristics 
along with laboratory reports. The 
Imperial Brass Mfg. Co. 


378 Valved Couplings—Features 
and applications of company’s valved 
couplings designed for instant shut- 
off are detailed in Bulletin H-1686. 
Covers couplings for high pressure, 
vacuum and very low pressure, for 
impact air lines and for hard to han- 
dle fluids. Snap-Tite. 


379 Quick-Seal Couplings—Illus- 
trated 20-pp Bulletin Q.S.R. 58 de- 
scribes Quick-Seal couplings for hy- 
draulic and pneumatic applications. 
Discusses three types of couplings— 
straight-through, single check-valve, 
and double check-valve. Cross-section 
drawing point out major features of 
component, and complete details for 
each type given. Selection chart in- 
cluded. Titeflex, Inc. 


380 Sewer Structures—Structural 
and material advantages of corru- 
gated sewer pipe are detailed in 44- 
pp Manual CMS-7458. Discusses struc- 
| tural durability of corrugated metal 
sewers, material durability, selection 
of structures, factors influencing ca- 
pacity, joints and fittings, linings for 
failing sewers, installation data. Arm- 
co Drainage & Metal Products, Inc. 





PACKINGS, SEALS 


381 Self-Lubricating Packings— 
| Featured in this 30-pp Bulletin PC- 
103 is detailed information on com- 
| pany’s line of packings with internal 
| lubrication. Application chart, table 
|of physical properties, and ordering 
instructions. Greene, Tweed & Co. 


382 Mechanical Packings—Fea- 
tured in 24-pp Catalog 56 are several 
recent packing developments includ- 
ing the multi-purpose Bel-Vee V- 
Ring packings, the long wearing criss- 
| cross braid packing series, twisted 
| foil packings for oil and distillate 
| temperatures to 1000 F, and an In- 
| conel-wire reinforced plastic packing 
for valves handling superheated 
steam at temperatures up to 800 C. 
| The Belmont Packing & Rubber Co. 





383 Mechanical Seal— Performance 
| and design features of Mechanipak 
| PK mechanical seals for a variety of 
|operating conditions are detailed in 
8-pp Bulletin AD-150. Cutaway views, 
diagrams and tables of dimensional 
data included. Garlock, Inc. 


| PUMPS AND COMPRESSORS 


(384 Single Suction Pumps—Ball 
| bearing single suction pumps are 
| illustrated and described in 24-pp 
Bulletin 976-H. General data and 
specifications are included, as well 
as rating tables, outline dimensions, 
sectional reference drawings. Buffalo 
Pumps, Div. Buffalo Forge Co. 


385 Vertical Turbine Pumps—Fea- 
tured in this product bulletin is a 
line of vertical turbine pumps job- 
engineered to suit specific applica- 
tions in industry. Design and con- 
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e high resistance to impact loading 

e maximum safety for overhead lifting 
e lighter weight for easier handling 

¢ long life on toughest jobs 


FIRST TO BE TESTED, REGISTERED 
AND GUARANTEED. A Certificate of 
test including guarantee is issued 
for each new Herc-Alloy Sling 
Chain shipped from our factory. A 
metal registration tag is perma- 
nently attached bearing the serial 
number which is recorded in our 
engineering files with full details 
about your chain. 





FIRST CHOICE WITH EXPERIENCED 
CHAIN BUYERS SINCE 1933 


Herc-Alloy is the original 
alloy steel chain...is heat 
treated by a special process... 
is electrically welded by ex- 
clusive Inswell time-tested 
method. All attachments are 
alloy steel including those to 
your specifications which are 
forged in our own shop. Spe- 
cify Herc-Alloy for the best 
of everything in sling chains. 
CHAIN SAFETY PROGRAM 
literature and assistance 
available. 


~~) SEND FOR 
helpful Data 
Book on 
Herc-Alloy 
sling chain 
selection, 
care, use and 


inspection. 


COLUMBUS McKINNON 

CHAIN CORPORATION 

Tonawanda, New York 
New York « Chicago « Cleveland 

Los Angeles « San Francisco 
\/n Canada: WecKinnon Columbus Chain Ltd. 
St. Catharines, Oat. 

Herc-Alloy® cmu® 
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struction details are noted. Fiese & 
Firstenberger Mfg., Inc. 


386 Heavy-Duty Pumps—Design 
and construction features of heavy- 
duty pumps with helical gear reduc- 
tions are detailed in Section C-27. 
Dimensions, pump specifications, heli- 
cal gear reducer specifications and 
pump capacity table are included. 
Viking Pump Co. 


387 Centrifugal Pumps—Bulletir 
720.4 gives data on materials of con- 
struction, performance curves and 
dimensions of full line of single stage, 
end suction, open impeller centrifugal 
pumps. 13 sizes, 1%-in to 8-in, capac- 
ities to 3000 gpm, and heads to 180 ft. 
Goulds Pumps, Inc. 


388 Rotary Air Products—Applica- 
tion ideas for company’s line of air 
motors, air compressors and vacuum 
pumps are illustrated in 12-pp Bul- 
letin APP-459. Photos and diagrams 
show details of operation and design. 
Gast Mfg. Co. 


389 Compressed Air Fundamentals 
—Sixteen-pp Form 1548A is intended 
to aid in selecting a small, “packaged” 
air compressor. Discusses compressed 
air, how it is compressed, single- and 
two-stage compressors, piston dis- 
placement, control used, etc. Includes 
information on compressor oils, pipe 


tli caste th titi tte te Bie 


sizes, wire sizes, terminology, as well 
as data on air requirements for vari- 
ous pneumatic equipment, air supply 
tables, cylinder diameter require- 
ments, chart on ratios of compression. 
Ingersoll-Rand Co. 


390 Industrial Compressors—Oil- 
free heavy-duty industrial compres- 
sors are illustrated and described in 
12-pp Bulletin A-92. Cutaway views 
show details of internal design and 
construction, and bulletin includes 
photos of typical installations, speci- 
fications and other data. Joy Mfg. Co. 


391 To Speed Construction—Porta- 
ble compressors, tractor compressors 
designed especially to speed work and 
reduce costs of construction are de- 
scribed and pictured in 8-pp Bulletin 
CG-15. Also presented are pneumatic 
air tools for use with the portable 
compressors. LeRoi Div., Westing- 
house Air Brake Co. 


392 Water-Cooled Compressors— 
Featured in 12-pp Bulletin WB10 are 
two-stage water-cooled air compres- 
sors designed to meet the demand 
for small machines having efficiencies 
comparable to those of large two- 
stage horizontal compressors. Cut- 
away views showing component fea- 
tures are included, as well as 
general data. Gardner-Denver Co. 


393 Engine-Driven Compressors— 
Six-pp Bulletin 179 describes design 
features and advantages of company’s 
turbocharged gas-engine-driven com- 
pressors. Cutaway view showing con- 
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struction details is included, and 
detailed dimensional data and speci- 
fications. Clark Bros. Co. 


BOILERS AND GENERATORS 


394 Hot Water Boilers—Catalog 
HCC-2, 20-pp describes and illus- 
trates design, construction, advan- 
tages and economies of company’s 
controlled circulation hot water boiler 
for supplying high pressure, 
temperature water for heating sys- 
tems and process applications. Com- 
bustion Engineering, Inc. 


395 Bem Tube Boilers—Design and 
operation features of company’s bent 
tube boilers for power, processing or 
heating are detailed in 22-pp Bulletin 
VF-VS-2. Boiler sections of typical 
installations and principal data on 
each are included.. Henry Vogt Ma- 
chine Co., Inc. 


396 Steam Generators—Advantages 
of company’s steam generators de- 
signed to adjust to actual production 
needs are detailed in this 6-pp Prod- 
uct Bulletin C-731. Schematic dia- 
gram showing operating details is 
included. Clayton Mfg. Co. 


FANS, VENTILATING AND 
AIR CONDITIONING 


397 industrial Fans—Bulletin 690- 
A, 12-pp, contains dimensions and 
application and performance data on 
direct connected fans for general and 





Put more POWER 
im your fuel oil with 


¢ KOR gets more power from any kind of fuel oil: petroleum pitch, 
other residual oils, coal tar, diesel oil. 
e KOR dissolves sludge, prevents it from forming, suspends it in solu- 


tion for fast combustion! 


e KOR keeps systems clean from tank to stack, eliminates soot and 
carbon scale, cuts cleaning costs. It's alkaline, non-corrosive! 

e KOR cuts fuel costs, activates all the BTU’s in both oil and sludge. 
Safe and easy to use. Write for literature today! 


KOR CORPORATION 76 Box 485, Gary, Indiana 
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USE 


%"- SCALE 
ADHESIVE-BACKED 


REPRO-TEMPLETS 


ON FILM 


ACCURATE 
PLANT 
LAYOUTS 


Free Experimental Kit 
Available on Letterhead Request. 


REPRO-TEMPLETS INC. 


614P Allegheny R. Bivd. 
OAKMONT, PENNA. 
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PROPELLAIR® 


Ventilating 
Equipment 


ELECTRIC 
LAY | 
SWITCHES 


2,4, 6 
@& BUTTON 
' MODELS 


Maintenance-Free! 
Pendent stations resilient rubber encased, impervious 
to oils and acids. Corrosion and shatter proof! Dirt 
and impact proof! 


- - ® 
Free-Flow SKY-BLAST™ | operator-Safe! 
Roof Ventilators are Completely watertight and 100% electrically insulated 


for safe operation under all conditions. Lightweight 


WEA THERPRO OF! tough Hycar rubber safe for the workman, safe for 


the work. 


Even if the rain comes down in buckets, there’s no need for 
weather covers on SkY-BLAsT roof ventilators. In operation, | Per formance-Sure! 

the powerful airstream keeps out snow, rain and sleet. At Always ready for the job. Test-proved by over 4 million 
rest, butterfly dampers form a water-tight seal, won't leak a operations — without a single electrical or mechanical 
drop. With no interfering covers, more air is moved at less failure. Positive-action switches are of momentary 
cost. Fumes are thrown high in the air to prevent re-entry contact micro type. Rated at 20A, 460 volts AC, 2 HP 
into the building and to eliminate roof maintenance prob- 230 volts AC. 

lems created by other types of ventilators. Wind velocity or 
direction can’t affect performance. Heavy gage steel sur- 
faces are hot-dip galvanized for real sou'wester protection. 
With patented, non-clogging rainshed, low wind guard, rug- , : 
ged base and condensate drain, it’s always fair weather be- WRITE TODAY! for complete informatien 
neath a Sky-BLast. Wind tunnel proven ratings to 78,000 and Free BULLETIN B79 

cfm. Send for bulletin 680— PE 


PROPELLAIMR: 


Div. of Robbins & Myers, Inc., Springfield, Ohio 


® 
*HYCAR — The new performance-superior synthetic 
attias by B. F. GOODRICH CHEMICAL Co. 


MTRATOR and VAMEARIAL " SMAPT x 1211 Macklind Ave., St. Louis, Me. 
MOVING AIR IS OUR BUSINESS® Exec. Offices, Henry W. Oliver Bidg., Pgh., Pe. 
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System ventilation and power roof 
ventilators with air deliveries to 
103,200 cfm. Design features and 
typical installations illustrated. Pro- 
pellair Div., Robbins & Myers, Inc. 


398 Mechanical Draft Fans—Eight- 
pp Catalog 1361 describes centrifugal 
fans designed for handling abrasive 
gases at elevated temperatures. Com- 
plete application, performance and 
physical data are given, as well as a 
list of accessories. Sturtevant Div., 
Westinghouse Electric Corp. 


399 Standard Duty Fans—Designs 
and construction details of company’s 
line of standard duty fans are cov- 
ered in 28-pp Bulletin 543. Points 
out advantages, shows arrangement 
and application, describes accessories. 
The New York Blower Co. 


400 Propeller Fans—Twenty-pp 
Catalog 159 gives detailed informa- 
tion on a complete line of self-cooled 
motor propeller fans for a variety 
of ventilation requirements. Includes 
information on fan selection, con- 
struction data and dimensions, per- 
formance. Ilg Electric Ventilating Co. 


401 Ready Units—Catalog 517 pro- 
vides 36-pp on complete, ready-to- 
run centrifugal fan equipment. Ca- 
pacities 400 to 13,000 cfm, belt and 


direct driven units. Dimensions in- 
cluded. Clarage Fan Co. 


402 Roof Exhausters—Engineering 
information on Key Line axial power 
roof exhausters is contained in Bul- 
letion 60-AK. In this exhauster de- 
sign, motor and drive assembly are in 
a separate housing parallel to blade; 
this removes motor from air stream 
and reduces overall height. Bulletin 
lists air moving capacities for 71 axial 
models under static pressures from 
0 to % in. Includes data on acces- 
sories. Jenn-Air Products Co., Inc. 


403 Heavy Duty Fans—Described 
in 44-pp Bulletin F-201 are Type 
BLH fans designed for heavy-duty 
air-moving service required in many 
air conditioning and industrial ap- 
plications. Book provides perform- 
ance curves, discusses design and 
construction features, and includes 
ratings and selection factors. Presents 
both single- and double-inlet types. 
Buffalo Forge Co. 


404 For Air Conditioning—Fea- 
tured in 8-pp Bulletin S-290 is com- 
pany’s line of products for air con- 
ditioning, as well as products for 
heating, ventilating and heat transfer. 
Installations shown. The Trane Co. 


HEATERS, HEATING 


405 Direct Fired Heaters—Com- 
plete description and specifications 
on unit heaters, duct furnaces and 
heavy ey heaters are Lamesa in 


~ CROSBY-LAUGHLIN 
Load-taled 


TURNBUCKLES 


{ LAUGHLIA 
LEBUS 


Leet aes ' 


FITTINGS 


RATE RUSE AIS 


12-pp Bulletin A1l-1.2b. Cutaway 
views and construction features are 
included. Reznor Mfg. Co. 


406 Electric Heaters—The use of 
electric heaters to solve trouble heat- 
ing spots such as lobbies, reception 
rooms, washrooms, garages, stock- 
rooms, as well as electric heating of 
entire areas is described in 12-pp 
Booklet F-1615. Photos and drawings 
show a variety of typical installa- 
tions. Edwin L. Wiegand Co. 


407 Heating, Cooling Coil—Tech- 
nical Data Sheets 8 through 60 Series 
give complete engineering specifica- 
tions on complete line Dean Panelcoil 
for heating and cooling processing 
and storage equipment. Use with Bul- 
letin 259 showing complete price in- 
formation. Dean Products, Inc. 


408 Instantaneous Heaters—Type 
SU instantaneous heaters for heating 
water and other liquids with steam 
are described in Bulletin SI-159, 20- 
pp. Construction features, materials, 
dimensions, ratings, capacities and 
schematics given. Also covers booster 
heaters. Bell & Gossett Co. 


MECHANICAL 
POWER TRANSMISSION 


409 Shaft-Mounted Reducers— 
Modern methods of speed reduction 
with compact, shaft mounted units in 
a wide range of sizes and horsepowers 
are described in 64-pp Bulletin A692. 
Construction details, dimensions and 





e Guaranteed Rated Capacities 
¢ More Complete Range of Sizes 
¢ Any Combination of End Fittings 


Ask your distributor for 
complete line catalog 


CROSBY-LAUGHLIN Decccox 


FT. 


WAYNE, INDIANA 


Fittings For Wire Rope and Chain 
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ONLY 
ERIEZ 


has a complete line of 
Erium Powered 


GRATE MAGNETS | 


designed specifically to 


installation information are given, il- 


lustrated with photos and engineering | 


drawings, as well as tables designed 
to simplify selection of reducers for 
various applications, power require- 
ments and speeds. Dodge Mfg. Corp. 


41 0 Power Transmission Products— 
Catalog 759 contains 104-pp of engi- 
neering data, specifications and prices 
on roller chain, sprockets, couplings 
and conveyor chain. Data includes 
material on selection of roller chain 
drives, speed ratios for sprocket com- 
binations, chain length tables, illus- 
trations of various standard attach- 
ments, and technical specifications. 


| Diamond Chain Co., Inc. 


STOP 
TRAMP IRON 


IRON FINES 





Only Eriez Grate Magnets offer the widest 
range of models, sizes and construction, 
in the widest price range—all powered by 
ERIUM, an exclusive, high quality mag- 
netic power source specifically designed 
and energized by Eriez. 


Only Eriez has units designed for your exact 
needs—with the most effective, most pow- 
erful magnetic fields—protected by U.S. 
and foreign patents. 


Only Eriez — world’s leading producer of 
magnetic equipment —has the experience 
and know-how to provide the most effec- 
tive Grate Magnets; you choose the one 
that does your job best! 


All Eriez Grate Magnets are non-electric, 
self-contained + No wires or attachments ¢ 
Low first cost; no operating or maintenance 
costs ¢ Ruggedly built + Easily installed. 
Available in these models: Wing type * Rotary 
type * Drawer type * Housed units * Multiple 
bank * Odd shapes * Housed vibratory units 


Get all the facts 


... write today 


Eriezx Mfg. Co., 7!1-FA Magnet Drive, Erie, Po 
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411 Helical Gear Drives—Featured 
in 16-pp Book 2651 is a line of helical 
gear drives combining a high degree 
of standardization with ability to 
stand up in heavy duty service. Con- 
struction features and performance 
details are covered, selection data in- 
cluded, with load classes, service fac- 
tors, horsepower and torque ratings, 
dimensions, mountings on double re- 
duction and triple reduction drives, 
overhung loads. Link-Belt Co. 


412 V-Belt Drives—Tips on getting 
the most from your V-belt drives are 
presented in 12-pp Bulletin DH-833. 
Benefits of a good maintenance pro- 
gram are detailed, and sections on 
selecting V-belts, installing V-belts. 
drive inspection and maintenance, 
and V-belt drive analysis chart in- 
cluded. The Gates Rubber Co. 


413 V-Belts and Fasteners — Bul- | 
| letin V-227 contains 6-pp of detailed 
| information on V-belts and V-belt 


fasteners. Describes use of fasteners 


| belt replacement charts, and other 


data. Flexible Steel Lacing Co. 


414 Grommet V-Belts—Advantages 


of company’s grommet V-belts are 


illustrated and described in this 8-pp 
bulletin. Belt features are fully de- 


| scribed, and a section on how to fig- 


ure a V-belt drive is included. Good- 


| all Rubber Co. 


415 Magnetic Pulleys—Features 
and advantages of company’s mig- 
netic pulleys for removing tramp iron 
and small iron contamination, pre- 
venting machinery damage, fire and 
explosions are detailed in this prod- 
uct bulletin. A general guide to pul- 
ley selection covers types of tramp 
iron, principle of pulley operation, 
capacities, dimensions. Eriez Mfg. Co. 


416 Anti-Friction Bearings —Cata- 
log 424-B covering “the broadest line 
in the anti-friction field,” is an 8-pp 
folder giving capsule presentation of 
company’s entire product line. A 
brief description of each product is 
provided. SKF Industries, Inc. 


41 7 Flexible Couplings —Compre- 
hensive selection data on flexible 
couplings is presented in 48-pp En- 
gineering Catalog 60. Misalignment 
is described and basic coupling ar- 
rangements and load classifications 
are included, along with photos of 
couplings and installations, diagrams 
etc. Thomas Flexible Coupling Co. 





ACCURATE 
AUTOMATIC 
FEEDING 


from ounces to 
tons per hour 


ERIEZ 
HI-VI 


VIBRATORY FEEDERS 


Only feeders with totally enclosed drive 
element as standard construction. A-C op- 
erated, electro-permanent magnetic drive 


Continuous, uniform flow of feed of 
all sizes and shapes of bulk materials 
for blending, mixing, sorting, cooling, 
etc. Variable feed rate. Completely au- 
tomatic, extremely accurate. Increases 
production, provides quality control, re- 
duces maintenance and operating costs. 
Fully enclosed drive element (standard— 
no extra cost) makes units dust and mois- 
ture resistant; ideal for sanitary applica- 
tions. Break-resistant glass fiber springs 
New patented magnetic drive provides 
greater feeding capacity than comparable 
size units * No rectifier needed *« Simple 
installation * Factory pre-tested + Fuily 
proved in plants everywhere 

NOW AVAILABLE! . . . economical, specially 
constructed units for hazardous dusty lo- 
cations... fully acceptable by Mill Mutual. 


WRITE FOR FREE COMPREHENSIVE LITERATURE 


Eriez Mfg. Co., 71-FB Magnet Drive, Erie, Pa 
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LIGHTING, COMMUNICATION 


418 Mercury Vapor Lamps—Fea- 
tured in 8-pp Bulletin 89 is a line 
of standard mercury lamps, as well 
as reflector type lamps for indoors 
and outdoors. Mercury candle-power 
curves are given along with other 
lighting data. Radiant Lamp Cor). 





419 Area Floodlighting—Planning 
for lighting of parking areas, con- 
struction sites, other open areas is 
detailed in 16-pp Bulletin 2719. Con- 
tains reference guides for selecting 
incandescent or mercury floodlights, 
general purpose or heavy duty types, 
and for determining how many flood- 
lights are needed based on size of 
area to be lighted, as well as foot- 
candle charts and installation dia- 
grams. Crouse-Hinds Co. 


420 Lighting Units—Design and 
performance advantages of Wide-Lite 
units for use with color-corrected 
mercury vapor lamps are detailed 
in this product Bulletin 405. Typical 
candlepower distribution curves are 
included. Wide-Lite Corp. 


421 Lighting Maintenance Tips— 
Principles and advantages of good 
lighting practice are presented in this 
48-pp lighting maintenance manual. 
Much useful information has been 


Key to FILON 
Installations 


8. Luminous 
Dropped Ceiling 


1. Skylighting 

2. Sidelighting 

3. Glazing 

4. Sliding Door 
Dock Cov 11. Entrar 


10. Entranc 


added to this revised edition, includ- 
ing a guide to trouble shooting fluo- 
rescent installations, a section on 
planning group replacement of lamps, 
cleaning. Champion Lamp Works. 


422 Industrial Lighting Fixtures— 
Featured in this product bulletin is 
a line of lighting equipment for a 
variety of industrial applications. 
Contains data on Rapid-Start, Slim- 
line, high-output lamps, Power Groove 
and ,other extra high output lamps, 
others. Day-Brite Lighting, Inc. 


423 Signal Equipment—In this 
44-pp “signal log” is a line of signal 
systems and devices, including fire 
alarms and warning systems, burglar 
alarms, thermostatic controls, inter- 
coms, annunciators, buzzers, door 
openers, and clock and call combina- 
tions. Advantages for industry are 
detailed. Edwards Co., Inc. 


ELECTRICAL 


424 Singie-Phase Motors—Bulletin 
470-B describes integral horsepower 
single-phase motors, % to 20 hp, in 
open, protected, totally enclosed, fan- 
cooled and explosion proof frames. 
Bulletin outlines company’s “weath- 
erizing” treatment which makes mo- 
tors suitable for use in damp, dirty 
or corrosive atmospheres. Tabulated 
ratings, dimensions included. Motor 
Div., Robbins & Myers, Inc. 


425 Molded Case Breakers—Fea- 
tures and advantages of company’s 





molded case circuit breakers are il- 
lustrated and described in 28-pp Bul- 
letin GEA-6754. A cutaway view tells 
the inside story of circuit breaker de- 
sign, and complete selection data, in- 
cluding section on determining am- 
pere rating, is furnished. General 
Electric Co. 


426 Distribution Transformers— 
Dry type distribution transformers, 
single and three phase, are featured 
in 16-pp Bulletin 5A2-BL01. Wiring 
diagrams and detailed specifications 
are included, as well as nomenclature 
and descriptive information on vari- 
ous units. Acme Electric Corp. 


427 Secondary Unit Substations— 
Detailed information on secondary 
unit substations—complete and com- 
pact load distribution centers for 
indoor or outdoor application—is sup- 
plied in 24-pp Bulletin 3104-1A. Con- 
tains data and specifications on a 
large variety of primary devices, 
transformers and secondary switch- 
gear. I-T-E Circuit Breaker Co. 


428 Control Centers—Advantages 
of centralized controls are detailed in 
this 16-pp bulletin. Photos and text 
describe construction and electrical 
features of company’s control centers, 
details on magnetic starters, and bul- 
letin includes space requirements 
tables, plan-it-yourself data. The 
Clark Controller Co. 


429 Safety Switches—Bulletin 502, 
10-pp, presents Shutlbrak front- 


Unlimited Ways To Cut Costs— 
Improve Efficiency with 


FILON. 


The Guaranteed Fiberglass Building Panels 


Cut maintenance costs — improve worker efficiency 
with shatterproof FiLon ... the translucent fiber- 
glass panels with unlimited uses. The instant FrLon 
goes up — plant upkeep goes down. Free daylight 
through FILon provides even working light as it 
reduces lighting costs. Brightens up offices, too, in 
luminous dropped ceilings, partitions and screens. 


LONG-LASTING PERFORMANCE-—FILON is 
the only fiberglass panels reinforced with Super-Fi 
Fiberglas-and-Nylon for greater strength. Guaranteed 
shatterproof, weatherproof. Never needs replacement. 
Resists all industrial hazards. Super-smooth surface 
both sides will not hold dust or dirt. 

FREE MONEY-SAVING FACTS! 

Free FILON Industrial Folder gives you full facts, 

photos, types, sizes, colors, test data, etc. Write 


today: FILON PLASTICS CORP., Technical Services 
Dept., 333 N. Van Ness Ave., Hawthorne 62. Calif. 


Insist on the FILON label on every panel 
with the EXCLUSIVE FILON GUARANTEE. 


FILON PLASTICS CORP. 


LOS ANGELES + NEW YORK « CHICAGO « ATLANTA « SAN FRANCISCO 
DALLAS « DENVER « MIAMI « PITTSBURGH « PHILAOCLPHIA » INDIANAPOLIS + SEATTLE 


6. SafetyShield 12. Fence 
7. Lavator 13. Storage SI 
14.R 
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operated, quick-make, quick-brake 
switches in heavy-duty and standard 
and light-duty types. Provides ratings 
and dimensions and discusses features 
contributing to safer operation, long- 
er service and reduced maintenance. 
Frank Adam Electric Co. 


430 Plug-In Busway—Presented in 
36-pp Busway Catalog 618 is detailed 
information on plug-in busways for 
packaged-power distribution. Covers 
construction features, product advan- 
tages and dimensional data of copper 
and aluminum standard sections, 
standard assembly fittings and com- 
ponents, plug-in devices, and includes 
engineering data section, with voltage 
drop curves, temperature rise curves, 
short circuit information. National 
Electric Div., H. K. Porter Co., Inc. 


431 Cathodic Protection Cables— 
Bulletin RCP 1110 describes cathodic 
protection cables for maintenance of 
underground pipelines and other bur- 
ied or underwater metallic structures. 
Typical installation is illustrated, 
splicing procedure shown, and tech- 
nical data included. Rome Cable Div., 
Aluminum Co. of America. 


432 Rubber Power Cable—This 32- 
pp catalog contains detailed infor- 
mation on design features, insula- 
tions, and performance highlights of 
butyl rubber power cable. Includes 
data on available constructions, am- 
pacity and installation data. Anacon- 
da Wire & Cable Co. 


433 Sheathed Cable—Construction 
details and performance data on com- 
pany’s sheathed cable, available in 
steel, copper, aluminum and bronze, 
are presented in 16-pp Bulletin 1031. 
Complete engineering data, installa- 
tion and application information, test 
results and dimensional data included. 
Simplex Wire and Cable Co. 


434 Armored Cable—Advantages, 
characteristics and construction of 
interlocked armored cable are de- 
tailed in Bulletin VC-2-Rev.59. Types 
of insulation are described and illus- 
trated. General Cable Corp. 


435 Switch Wiring Diagrams—Bul- 
letin 709 is a 36-pp booklet of typical 
wiring diagrams for across-the-line 
starting switches. Indexed and ar- 
ranged for easy use, this booklet 
serves as a guide to some of the 
many ways in which this company’s 
manual and magnetic across-the-line 
starters are used. Allen-Bradley Co. 


436 Electrical Equipment Digest— 
Electrical equipment illustrated and 
described in 160-pp Catalog Digest 
142, includes load centers, circuit 
breakers, low voltage control, fusible 
service equipment and accessories, 
meter sockets and troughs, safety 
switches, panelboards, duct and fit- 
tings, starters. Square D Co. 


437 Rubber-Jacketed Cord—Illus- 
trated and described in this product 
bulletin is a line of rubber jacketed 
portable electrical cord. Construction 
details and advantages are covered. 
Western Insulated Wire Co. 
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... Superior Performance 
at Lower Prices 


A | testers. 
{ 


Adams Aftercoolers provide superior condensation of pipeline 
oil and water vapor by reducing gas or air temperature to within 
10° of cooling water. This performance, unique in the industry, 
is made possible by Adams’ specialization in these units for over 
25 years. During this time, mass-production techniques have 
developed these superior design features at a lower purchase cost 
12-PASS WATER CIRCULATION — provides maximum heat 
exchange from tube bundle — cooler discharge air. 

FREEDOM FROM OPERATING TROUBLES — full floating 
rear tube sheet compensates for expansion. Floating tube sheet 
is machined parallel after rolling to assure long life to packing 
seal. Packing gland is locked rigidly in place on adjustable studs to isolate pipe line 
expansion strain, thereby protecting the packing. 

ADAMS CYCLONE SEPARATORS have an exclusive cyclone design for maximum 
extraction of oil laden condensate; their separation efficiency is constant over a wide 
range of loads — features not found in other separator designs 

WRITE TODAY for Bulletin 714 for the engineering details that make Adams your 
best value for clean, dry, cool compressed air or gas. 


R. P. ADAMS CO., INC. «+ 254 East Park Drive, Buffalo 17, N. Y. 


AP UEGOO!L 
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PRAT I 
Monoflange 


Mark -II 
She vertilide vakue 


THE IDEAL VALVE FOR 


new installation and 
economical replacement. 
Sizes 4" thru 20”, 

0-150#, variety of manual 
and automatic operators. 


For complete description, 
fluid and gas flow data, 
operator sizing, and 
prices, write for 

Bulletin 10EA. 


For more facts circle 706 on Reply Card 


296 


DATA FILE 


(Begins on page 282) 





438 Surface Metal Raceways— 
Eight-pp Form 607 describes features 
and advantages of company’s surface 
metal raceways and multi-outlet 
systems. A variety of typical applica- 
tions are illustrated, and capacity 
data given. The Wiremold Co. 


439 Fuse Data—tllustrated and de- 
scribec in this Product Booklet 3 is 
company’s line of fuses for a variety 
of applications. Covers dual-element 
cartridge fuses, renewable fuses and 
renewal links, one-time cartridge 
fuses, indicating one-time cartridge 
fuses, plug fuses and others. Economy 
Fuse & Mfg. Co., Div. Federal Pacific 
Electric Co. 


440 Channel, Fittings, Hangers— 
This pocket-size reference type work 
manual, about 68-pp, contains prod- 
uct illustrations and correlated in- 
formation on structural support ma- 
terials for electrical installations. It 
is indexed to sections identified with 
specific areas of applications . . . as 
for suspending single and multiple 
runs of conduits; building racks and 
frames; concrete inserts; beam clamps 
for fastening to structures; brackets 
and supports for fixtures. Steel City 
Electric Co. 


441 Portable Test Sets—Featured 
in 8-pp Bulletin SB-OCR-1 are port- 
able test sets for oil circuit reclosers. 


Operation details of the test sets are 
given, as well as specifications and 
overload capacity curves. Multi-Amp 
Div., Multi-Amp Electronic Corp. 


442 control Batteries—Bulletin 
CP- 540 describes features and ad- 
vantages of a line of batteries for con- 
trol, switchgear and auxiliary power. 
Engineering details and specifications 
are tabulated. C & D Batteries, Inc. 


443 Battery Technology — Bulletin 
GB-1896 is a 36-pp handbook of 
technical instructions and engineer- 
ing data on the care of motive power 
storage batteries. Covers all phases 
of lead acid battery theory, operation 
and maintenance. Captioned line 
drawings are included, as well as 
basic information on specific gravity 
changes, charging and discharging 
cycles, plate composition. Gould-Na- 
tional Batteries, Inc. 


444 Cast Aluminum Enclosures— 
This Bulletin 504 contains 16-pp of 
illustrations showing components, de- 
sign and construction details of cast 
aluminum enclosures. Shows explo- 
sion-proof power panel board enclo- 
sures, weather-proof panel board, 
explosion-proof combination starters, 
junction boxes, transformers and 
others. Killark Electric Mfg. Co. 


445 Receptacle Cover Plates—Bul- 
letin H-12335 describes features and 
advantages of weather-proof cover 
plates designed for mounting flexi- 
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bility. Explains how one plate serves 
many applications since it can be 
adapted to accept various types of 
receptacles. Harvey Hubbel, Inc. 


WATER TREATING 


446 Coagulant Aids—Featured in 
this product bulletin is a line of 
coagulant aids designed to improve 
floc formation in clarifying and 
softening water. Advantages are de- 
tailed. Calgon Co., Div., Hagan Chem- 
icals & Controls, Inc. 


447 Sodium Zeolite Softeners—De- 
scribed in 12-pp Bulletin 4520 is the 
sodium zeolite process of water soften- 
ing. Includes information on selecting 
and sizing of equipment, automatic 
vs manual controls and calculations 
of softening capacity. Cochrane Corp. 


448 Consulting Service—Advan- 
tages of company’s consulting service 
are detailed in 8-pp Bulletin 5006-A. 
How the service is qualified to solve 
problems concerning scale and corro- 
sion control in boilers, cooling sys- 
tems, and process waters is discussed. 
Dearborn Chemical Co. 


449 How Corrosion Attacks—This 
water conditioning data sheet ex- 
plains how and why boiler, cooling 
and process water systems are con- 
stantly plagued by corrosion. Dis- 
cusses such factors as pH, dissolved 
solids, temperature, flow rate, dis- 
similar metals, carbon dioxide. Betz 
Laboratories, Inc. 





«e 


Onan! 


manual 


valves from 


to electric 


operation in as little as 
TEL 
Valve Actuator. 


yf hours 


Valvmatic 


Now you can eliminate hand operation of hard-to-turn or remotely 
iocated valves with economical, easy-to-install Valvmatic. 


@ No special engineering or special tools 


@ No disturbance of piping or adjustment of valve 


@ No downtime of the system 
@ No replacing of existing valves 
®@ No special wiring 


Low initial cost. Minimum installation cost. Valvmatic converts 
either existing or new valves to push-button locally or remotely 
controlled operation. Suited also to automated or microwave 


applications. 


High torque, instantly reversible motor, either totally enclosed or 
explosion-proof. Torque and position control for both directions of 


operation. If power fails, valve can be restored to manual operation 
in a few seconds. Performance tested by leading industries. 


Photo by Philadelphia Inquirer 


Write for Catalog V-200 today! 


Cc. H. Wheeler Manufacturing Co. 


19th and Lehigh Avenue, Philadelphia 32, Pa. WV-148 
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Wide oa Narnow... 





Whether your production requires a 
few or many widths of sheet steel, : on er 
one C-F Lifter, with its wide range F;. . 

of jaw and carrying angle adjust- . 1 ~ 

ments will probably meet all your > “se | adde ] } fe t 
sheet handling requirements. al r l bad 
Adjustments are made by the oper- 

ator in a few seconds, permit- 

ting the Lifter to shift from 

wide to narrow sizes almost 

instantly. 


Because it can pick up, carry 
and unload more loads per 
hour, using less man and crane 
time than any other methods, a C-L Lifter will soon pay for itself. 


Bulletin SL-30 gives you the complete 
story of C-Lifter, advantages to you. 
Ask for it today. There is no obligation. 


CULLEN-FRIESTEDT CO. ~, 
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lightweight ladders 
made of long-life 
Aluminum ladders offer more service with 
less weight. Size for size, they are stronger 
than steel, safer than wood, and aluminum’s 
light weight makes handling easy! 

Ladders made of Reynolds Aluminum give 
you longer service. ‘They won’t warp, split, 
rot or splinter. Corrosion resistant and rust- 
free, aluminum ladders provide lasting 


Check the Yellow Pages under “Teols-Eleciric” fer strength and durability. 
the lecation of the nearest Block & Decker factory Step up your savings with ladders and 


service branch or authorized service station. scaffolds made of Reynolds Aluminum. For 
Free tool inspection when requested * Genuine names of leading manufacturers, write direct, 
B&D parts used * Factory-trained technicians Reynolds Metals Company, P.O. Box 2346-NZ, 
* Standard B&D Guarantee at completion of Richmond 18, Virginia. 

recommended repairs ¢ Fast service, reasonable 











cost, always. 

Or write for address of nearest of more than 50 

branches and service stations to: Taz Biacx & 

Decxer Mro. Co., Dept. 0806-S Towson 4, Md. Watch Reynolds TV shows: 
“ADVENTURES IN PARADISE”, 


“BOURBON STREET BEAT” and 
& P “ALL STAR GOLF" — ABC-TV 
— | 


QUALITY TOOL SERVICE 
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eee RIGHTS ITSELF 





e+e LOCKS ITSELF 





How to cut 
scrap handling 
costs 50% 


Here’s the fastest, lowest cost method of scrap 
handling ever devised. Hundreds of industries 
are now using Roura Hoppers to collect scrap 
metal, They’re placed alongside machines or 
in strategic locations. When full, lift truck 
operator picks up loaded hopper . . . trans- 
ports it to scrap bin or freight car . . . flips 
the latch . . . and the hopper automatically 
dumps its load, rights itself, locks itself. 

Segregation of scrap is simple. Hoppers can 
be marked for copper, brass, stainless, etc. 
Brings higher prices. 

Roura Hoppers are made in eight sizes, 
4 to 4 yard capacities. Built of %" steel 
plate with continuous arc-welded seams. 
Heavier plate if desired, also stainless steel 
or galvanized. Mounted on live skids or a 
choice of wheels, Standard models available 
for immediate shipment from stock. 


Start cutting costs now ... with Roura 


Hoppers. 
ROURA 
PE 
HOPPER 


HERE'S HOW to get more details about Rouro | 
Self-Dumping Hoppers. Just attach this coupon to 
pouteliatens...den yew enne...enduahte... 4 
ROURA IRON WORKS, INC, 
1413 Woodland Ave. Detroit 11, saeigen t 


| interchangeability, 
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INSTRUMENTS, CONTROLS 


450 Meters, Regulators, Valves— 
Bulletin C-5000, 28-pp, describes and 
illustrates meters, regulators and 
valves for a wide range of services. 
They include gas meters, gas pres- 
sure regulators, industrial meters, 
water meters. Information includes 
application suggestions, specifications 
and references to more detailed prod- 
uct literature. Rockwell Mfg. Co. 





451 Gages, Needle Valves—Catalog 
76-G consists of a loose-leaf bound 
collection of literature on gages and 
needle valves. Various types of gages 
are illustrated and described, with 
applications and specifications fully 
detailed. Jas. P. Marsh Corp. 





Reader Service Cards for order- 
ing bulletins are on pages 277- 
278. Be sure to include your 
name, job title, and company 
even if you want bulletins 
mailed to your home address. 











452 Water Level Gages—Twelve- 
pp Bulletin WG-1815 describes com- 
pany’s color-port gages for medium 
boiler pressures to 1050 psi, and high 
pressures to 3000 psi. Details of gages, 
water columns, color-port inserts, and 
gage valves are given, with dimen- 
sions, data on transmittal of readings, 
and servicing instructions. Yarnall- 
Waring Co. 


453 Mercury Bulb Elements—Bul- 
letin 851 describes the various types 
of mercury bulb elements which are 
the heart of all company’s instru- 
ments. Basic principles, type and 
temperature ranges, plungers and 
element plunger 
types covered. The Partlow Corp. 


454 Automatic Valve Actuator— 
Catalog V-200 describes the Valv- 
matic, a valve actuating unit designed 
for converting hand-operated valves 
to automatic operation. Advantages 
are detailed and a drawing shows de- 
sign features. Photos illustrate instal- 
lation. C. H. Wheeler Mfg. Co 


455 Sound Measuring Equipment— 
Bulletin 797-E contains 16 pp of 
detailed information on a line of 
sound-measuring equipment, includ- 
ing sound-level meters, vibration 
meters, analyzers and accessories. 
Typical applications in a variety of 
industries shown. General Radio Co. 


SAFETY, SANITATION 


456 Fire-Resistant Fluids—This 
series of specification sheets de- 
scribes company’s line of fire-resist- 
and fluids including synthetic, oil- 
water emulsion and glycol types. 
Physical characteristics and other 
data given. Mobil Oil Co., Inc. 


Next time get, 


LESCHEN 


Wire Rope 


LESCHEN WIRE ROPE DIVISION 


H. K, PORTER COMPANY, INC. 
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FACILITIES 
ENGINEERS 


Leading New England (Bos- 
ton area) manufacturer of 
semiconductors has immedi- 
ate openings for engineers 
with BS degree and 2-3 years’ 
experience. Duties 
estimating, design and se- 
lection of equipment; lay- 
out and design of plant 
utilities; set up and supervi- 
sion of preventive mainte- 


involve 


nance program. 


Forward resume, which will be treated 
in strict confidence, Box #2070, </o 
Plant Engineering 308 East James St., 
Barrington, Ill. 
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FILTER FAB 
THE ELEMENTS: 





4 Be (Gl) 
9°02 





No problem is too tough for *1¥ 


12 Mg 
24°32 





Wheelabrator® Dustube’ Collectors 


High temperatures, corrosive or abrasive contaminants in 
the collected gases pose no insurmountable problems for 
Wheelabrator Dustube Collectors. These efficient cloth bag 
type collectors are made exceptionally versatile by use of syn- 


thetic filtering fabrics of treated glass, Nylon, Orlon, Dacron, 
which afford long service life ana optimum resistance to acids, 


20 Ca 
40°08 


30 Zn 
65 








°8 Sr 
63 


Ca 49 In 
etc., Wiel 114°76 








alkalis 
57 La 


or abrasive materials encountered in any specific application. For ex- 188-92 


ample, with Wheelabrator Glastube® collectors employing 





l 
se 70 Yb 71 Lu 


filter fabric tubes, temperatures up to 550° F. can be accommodated. 4 479-04 175-0 


Dustube Collectors offer high efficiency and 


low cost for equipment and operation 

Collection efficiencies uniformly above 99% by weight and 95% by dis- 
coloration test are regularly achieved by Dustube systems in a wide range 
of applications. For engineering information write to Wheelabrator 
Corp., 859 S. Byrkit St., Mishawaka, Ind. In Canada, P. O. Box 490, 
Scarborough, Ontario. 














"TrTivViytry, 
DUST AND FUME CONTROL 
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BOMSEp 


FLOW 


indicators 


TELEFLOW INDICATOR 


Mechanical and electrical flow indicators; single and 
double-window flow sights; window flow indicators; 
and a full line of sight-feed oilers for O.E.M., in- 
plant and mill or machine installations. 


FLOW ; 
INDICATORS FLOW SIGHTS 





253 
For more facts circle 715 on Reply Card 
June, 1960 


®@ Take the short cut to faster, 
safer and cost-saving straight- 
line material flow with a new 
ROWE bascule-type crossover 
bridge. Push button controlled 
from either side and electric- 
hydraulic operated, the cross- 
over bridge is available in 
double or single leaf designs. 
The unit shown is designed for 
loads up to 25,000 Ibs. Easy and 
inexpensive to install, the actu- 
ating cylinders are mounted on 
grade level. 


4-D Detroit Ave. 


NEW ROWE Crossover Bridge Saves 
Time ... Requires No Costly Excavation 


FEATURES: 
* Heavy all steel 
welded construction 


® Width and length 
to fit 


® Safety curb 


* Adjustable, 
hinged legs 


® Non-skid or smooth 
deck plate 


Manufacturers of dock and truck leveling devices and crossover bridges. 


ey 3 METHOSS, inc. \DETAN 


Cleveland 13, Ohio 
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457 Industrial Soaps—Featured in 
this product bulletin are three skin 
cleaners designed for use in indus- 
trial plants. A fine granulated cleans- 
er, a heavy duty type, and an extra 
fine granulated cleanser are covered. 
Sugar Beet Products Co. 


458 Sanitary Maintenance—This 
16-pp booklet tells how to centrol 
costs, improve efficiency and save 
management time in sanitary main- 
tenance. Tells what an engineered 
maintenance program includes, how 
it is prepared, advantages afforded. 
Puritan Chemical Co. 


DUST, FUME CONTROL 


459 For Dust Collection—A collec- 
tion of product sheets providing ap- 
plication suggestions and specifica- 
tions on Dustkop equipment designed 
to solve a wide range of dust han- 
dling problems is provided in the 
Series 700 bulletins. Various models 
are described. Aget Mfg. Co. 


460 Dust Control Systems—Bulletin 
104, 36-pp on company’s dust filters, 
gives detailed information about dust 
control systems and how to engineer 
them. Includes description of the 
Roll-Clean Dynaclone dust filter, as 
well as information on other dust 
filters. The W. W. Sly Mfg. Co. 


461 Dust Control—Bulletin A-594 
describes a line of dust filtering and 
control equipment. Also covers ex- 
hausters and rotary valves, bulk stor- 
age equipment, and pneumatic con- 
veying systems. The Day Co. 


462 Dust Collectors—Self-con- 
tained cabinet cloth-filter type dust 
collectors are illustrated and de- 
scribed in this 6-pp Bulletin 359. 
Design details and dimensional data 
included. Torit Mfg. Co. 


463 Dust, Fume Control—A wide 
range of industrial dust and fume 
producing processes that can be suc- 
cessfuly controlled with the properly 
designed cloth or glass bay-type dust 
collectors is covered in 24-pp Bulle- 
tin 562-D. Operating principles are 
illustrated. Wheelbrator Corp. 


464 Unit Air Filters—Construction 
and application of permanent wash- 
able unit air filters is fully detailed 
in 12-pp Bulletin 207. Covers filter 
maintenance methods and equipment, 
installation data, and includes charts, 
arrestance-resistance curves, engi- 
neering data, dimension drawings. 
American Air Filter Co., Inc. 


VIBRATION CONTROL 


465 For Vibration Control—Fea- 
tures and advantages of the Unisorb 
leveling mount, designed to control 
transmitted vibration and noise, are 
detailed in this 6-pp bulletin. Gen- 
eral recommendations for mounting 
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machinery are included, along with 
specifications and other data. Unisorb 
Div., The Felters Co. 


466 Machine Mounts—A vinyl cork, 
sisal machine pad and an adjust- 
able machine mount for reduction 
transmitted vibration and no bolting 
of machine are described in literature 
available from the company. Clark- 
Cutler-McDermott Co. 


PAINTING EQUIPMENT 


467 Paint Spray Equipment—Form 
35-22 contains 32-pp of illustrated 
information on paint spraying equip- 
ment which sprays direct from the 
original container. Advantages of this 
type of spraying in production and 
maintenance are detailed, two basic 
systems—the circulating and the ter- 
minating system—are described, along 
with components, accessories, paint 
pumps and fittings, and paint/tube 
selection charts included. Alemite, 
Div. Stewart-Warner Corp. 


468 Paim Finishing—Six articles 
on factors to consider when planning 
a paint finishing system are con- 
tained in this 24-pp reprint. They 
cover conveying systems, layout, 
equipment for metal preparation, 
ovens, methods of paint application, 
and auxiliary equipment. Many pho- 
tos are included, also line drawings 
illustrating a typical layout and giv- 
ing details of five stages of metal 
cleaning and preparation. J. O. Ross 
Engineering Div., Midland-Ross Corp. 





... will answer all your enclosure problems 


Here is the new, easier, simpler method of guarding 
conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required . . . these interchangeable ex- 
panded metal panels provide greater safety, cut over- 
all costs, cover a wider range of use and require 85% 


less storage space. 


EXCLUSIVE QU/IK-ERECT SECTION CL/PS 
save much of the erection time formerly required. 
Proven successful in hundreds of installations, these 
Safe*Gard panels are of welded construction, give 
longer life, are more rigid and stronger than wire, 
will not ravel or fray. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


PRODUCTS DIVISION | . 
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Clips securely 
interchenge- 
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VERTICAL TURBINE PUMPS 


How Much is 
Floor Space Worth? 


Plant floor space, figured on a per square 
foot basis, is always valuable, always 
expensive, often critical. If FloWay Vertical 
Pumps had no other outstanding features 
to recommend them, they would merit your 
investigation on the score of space-saving 
alone. But the advantages of FloWay’'s 
advanced design, rugged construction, and 
versatility overshadow even this important 
feature for economical industrial pumping. 
Send for Bulletin +14 describing FloWay's 
full line of vertical pumps. 





Contact your FloWay distributor 





Oakland, California Baltimore, Maryland Ardmore, Pennsy!vania 
Pacific Pumping Company R. Thum & Company Weinman Pump Manufacturing Co. 


Buffalo, New York 
San Francisco, California . Pittsburgh, Pennsylvania m ys 
Woodin & Little Ralph Simmons & Company Weinman Pump & Supply Co 4 Z Oo y 7 A 5 U 
New York, New York 
Denver, Colorado Frank A. Kristal Dallas, Texas 
Harry J. Glass & Associates Cleveland, Ohio Livingston Machinery Co. MANUFACTURED BY 
Oakland Park, Florida Tulsa, Oklahoma 


W. J. Bryson Company - fom 
Peninsular Armature Works The Kase Company Pump & Power Engineering Co. F | E S E & Fl R $ T E wy 133 3 R G E » M F G *s In <. 


Metarie, Louisiana Portiand, Oregon Seattie, Washington 2494 Railroad Av: Fresno, Colif 
A. G, Kirkwood Co. Pacific Pumping Company Pacific Pumping Company 
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DUSTKOP “S2 | , Here’s fast, easy 
sign to colject dust fro . 


single ma power cleaning 
rtable — 


easily instatle Oakite 


serseust 27 HURRICLEAN™ 


= tal 

+-nbodels| Hlike | the 

Re oo as Bit steam-detergent gun 
ective i \ collect- 

ing dust from single | 

machines. Thay’re de- 

















This gun is a honey to use. Weighs next to 

nothing ... 64 pounds to be exact. Ingenious con- 

sign for struction keeps it cool and comfortable — steam 

with 2 flows in insulated inner tube, cold detergent 

gri land tut- | solution in outer tube. A twist of the rubber grip 

inders, dffhand changes direction of spray so there’s no dragging 

and othéF s i t. and kinking of hose. Cleaning ‘‘from under’’ is 
pasy to mstall | @ cinch. 

shel — aid For free descriptive folder write Oakite 

Products, Inc., 19 Rector St., New York 
6B. ¥- 


shittke: AU LL 


7 ling ee af) 
GET ask for a Ext.1909 eee 

A manufactu compan oy : — 

ring y details | ‘yours’ leadership in industrial cleaning 


1388 &. Churoh Street, Adrian, Michigan Technical Service Representatives in Principal Cities of U. S$. and Caneda 
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DATA FILE 


(Begins on page 282) 
OTHER EQUIPMENT 


469 Cyclone Separators—Featured 
itn 8-pp Bulletin 712 are company’s 
cyclone separators and pipe line af- 
ter-coolers designed to provide cool 
dry and clean compressed air and 
gases. Cutaway views illustrate com- 
ponent parts and features, and capac- 
ity tables facilitate selection. R. P. 
Adams Co., Ine. 





470 Filter Media Selection— 
Twelve-pp Bulletin PUR-66D con- 
tains a chart designed to guide selec- 
tion of proper engineering materials 
and filter media for given types of 
corrosive conditions. The chart lists 
filter media for varying concentra- 
tions of more than 125 corrosive 
agents. Purolator Products, Inc. 


471 industrial Stack—Detailed in- 
formation on a permanent, low cost 
refractory smoke stack for commer- 
cial and industrial applications is 
contained in 8-pp Bulletin IS-32. 
Gives product information, applica- 
tions with boilers, furnaces, etc. Van- 
Packer Co., Div., The Flintkote Co. 


472 Templet Guide—Listed and 
described in this 102-pp catalog are 
over 15,000 templets representing the 
most-used standard machine-tools 
and shop equipment items. Covers 





templets for machines, shop equip- 
ment, material handling equipment, 
lab equipment, office equipment, and 
architectural details and includes 
complete price and dimensional in- 
formation. Catalog is available to 
qualified plant engineers, please state 
your job title when requesting it. 
Repro-Templets Inc. 


473 Drain, Supply Line Cleaner— 
Described in Bulletin 658Du is a 
drain and supply line cleaner fea- 
turing a lightweight aluminum alloy 
housing. Features and advantages are 
illustrated and described. Kollmann 
Mfg. Co. 


474 Elastomer Coated Fabrics—De- 
tailed information on synthetic elas- 
tomer coated fabrics is presented in 
this 12-pp bulletin. Physical proper- 
ties and tests of the various synthetic 
fabrics, applications and _ specifica- 
tions are covered. E. I. du Pont de 
Nemours & Co., Inc. 


475 For Cleaner Furnace—The use 
and application of Oxi Crystals to keep 
furnaces and the fireside of boilers 
free of slag, encrusted carbon, soot 
and fire-scale is described in a recent 
pamphlet. Oxi-Kor Corp. 


476 Activated Charcoal Purification 
—Purair adsorber cells and circu- 
lating units and filters used in air 
purification by activated charcoal are 
described and illustrated in this Bulle- 
tin T-264, along with dimensions, 
ratings and capacities. Also touches 





New ball valve for corrosive service 
...easier to operate and maintain 


Greatly simplified access 
for maintenance and 
easy adjustment without 
dismantling are made 
possible by a unique 
top-entry design of a new 
ball valve announced by 
Tube Turns Plastics, Inc. 
These features, combined 
with the basic operating 
advantages of the ball 
valve, provide important 
economies for corrosive 
piping services. 


* Easy to operate... 
simple quarter-turn ac- 
tion with self-indicating 
port position ... posi- 
tive, instantly responsive 





flow control...self-lubricating “Teflon” seat rings prevent seizing. 


e Easy to maintain ...top-entry permits removal of one-piece ball and stem 


for on-the-line maintenance. 


¢ Easy to adjust sealing force on seats... by nut on bonnet, without dis- 


connecting valve. 


This new ttp* ball valve is available in injection molded UPVC (unplasticized 
polyvinyl chloride) for up to 150°F, and in “Penton” (chlorinated polyether) 
for service to 225°F ... in socket, threaded or flanged ends. Write for Bulletin 
TTP 180. TUBE TURNS PLASTICS, INC., Department PE-6, 2929 Magazine 


Street, Louisville 11, Kentucky. 


*“tp” is a T.M. Reg. U.S. Pat. Of. 
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upon reactivation service available. 
Barnebey-Cheney Co. 


477 Corrosion Resistant Equipment 
—Featured in 20-pp Bulletin CE-50 
are charts to aid in selecting of cor- 
rosion resistant processing equipment, 
based on factors of chemical resist- 
ance, physical properties and econo- 
my. Materials covered include rub- 
ber-lined steel, hard rubber, rubber 
plastic, vinyls, Saran and polyethy- 
lene. Resistance charts cover acids, 
bases, amines, esters, hydrocarbons, 
ketones, phenols, many others. Equip- 
ment shown includes pipe, valves, 
fittings, pumps, tanks, utensils, others. 
American Hard Rubber Co., Div. 
Amerace Corp. 


478 Galvanized Steel Sheet—Char- 
acteristics and advantages of galvan- 
ized steel sheet and its products and 
applications are detailed in this 16-pp 
Bulletin WC-255. Applications in air 
conditioning and heating ductwork 
and its resistance to atmospheric cor- 
rosion are covered along with other in- 
formation. Wheeling Corrugating Co. 


479 Cathodic Protection System— 
Causes of corrosion and principles of 
cathodic protection are detailed in 
this 12-pp bulletin. Covers cathodic 
protection for pipe lines, water works 
equipment. The Harco Corp. 


480 Tube Cleaners—Bulletin G- 
515 describes company’s line of air, 
steam and water driven tube cleaners 
and accessories. Photos of the various 
types of cleaners are included, along 


XQ 


LESCHEN WIRE ROPE DIVISION 


H. K. PORTER COMPANY, INC. 
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NOW! 


2 types — 

3 capacities 
— from .35 

to 1 ¢.f.m.— 
up to 24” 

vac. or 25 
p.s.i.g. Choice 
of motors; 

a.c. and d.c. 


GAST OIL-LESS MINIATURE 
VACUUM PUMPS — COMPRESSORS 


For Controls, Instruments, Lab and Business Machines 


Have a portability problem? Or limited space? You can provide 
moderate vacuum or pressure of surprising capacity with these 
compact Gast Air Pumps! They're completely oil-less. Carbon 
vanes lubricate themselves. A/r is oil-free! Positive displacement 
rotary design is simple and dependable. Numerous motor choices: 

(1) Model 1030 (also 0630), 1/12 or 1/20 h.p. split phase. 

(2) Model 0330, belted to 1/20 h.p. split phase a.c. 

(3) Model 0330, direct coupled to series motor a.c. or d.c. 

(4) Model 0330, coupled to shaded pole motor a.c. 
If your products require compact, light weight components, inves- 
tigate Gast semi-miniature Air Pumps! 

WRITE TODAY FOR BULLETIN M-OVP 

Gast Manufacturing Corp.,P.O.Box 117-U, Benton Harbor, Mich. 


GAST =e 
© Ait MOTORS TO 7 HP. 
ROTARY | © compersoss 10 20 95 
© VACUUM PUMPS TO 28 IN. 
“Ale may be your enswer!" 
que = ’ — 


ad he z p iowa 
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SAVE YOUR OLD 
WOOD, CONCRETE 
FLOOR"... 
RESURFACE IT! 


Get the heaviest duty wearing surface for foot and 
wheel traffic with these Flintkote Flooring Products 
—all are trowel finished. @ Asphalt Mastic Floor- 


ing (FLINTMASTICt) @ Latex Industrial Flooring 
@ Epoxy Flooring—for problem floors. 


iN. 


For complete information on 
mixes, coverage, uses and speed 
of application, write: The Flint- 
kote Company, Industrial 
Division, 30 Rockefeller Plaza, 


New York 20, N. Y. 
tA trademark of the Flintkote Company a 4 


Manufacturer of America’s Broadest Line of Building Products 
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no more knuckle-busting... 
New Fell Es@zal BD. 450 


Portable Tristand Chain Vise 


Capacity, 4%" to 5” 
Weight, 42'4 Lbs 


i) 
has Large, Easy-to-Operate 


Top Screw Handle 
right up on top! 


Here’s a real time saver. Not only do you get a 
complete workbench that’s truly portable, but 
now you get a chain vise that’s extra easy and 
fast to operate. Handle is right up on top where 
it’s always handy. Handle and tightening nut 
are anchored to vise base . . . can’t pull out. 
Vise base, that overhangs front legs for clear 
tool swing, has hanger slots for tools, 3-size 
pipe bender, rear pipe rest and adjustable ceil- 
ing brace screw. Folding legs and integral tray 
set up easily and lock in position for rigid work 
base. Snap chain holds folded legs closed for 
easy carrying . . . no loose parts. Rubber grom- 
mets in tristand feet prevent creeping. See and 
try this more-for-your-money RIGID Top 
Screw Chain Vise at your Supply House! 


. 


New RIZAaID 
Bench Chain Vises 


have same Extra-Efficient 
Top-Screw Adjustment. 


FLINTKOTE | 5 Sizes for Ve" to 8” Pipe, Conduit or Rod 
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with descriptive details and specifica- 
tion data. Elliott Co., Roto Plant, Div., 
Carrier Corp. 


481 Silicone Products—The 1959 
Reference Guide to company’s sili- 
cone products tells which silicones 
can best meet the needs of a variety 
of problems ranging from adhesives 
to release agents, resins to rubbers, 
dielectrics to water repellents. Con- 
tains graphic examples of typical 
applications, as well as detailed se- 
lection data. Dow Corning Corp. 


482 Water-Cooled Stoker — Design 
and operating advantages of the Vibra- 
grate Stoker are outlined in this illus- 
trated bulletin. A large cutaway view 
details component parts of the stoker. 
American Engineering Div., United 
Industrial Corp. 


483 Chain Link Fence—Catalog F- 
915, 64-pp, contains illustrated infor- 
mation on company’s line of chain 
link fences of aluminum or steel for 
a variety of industrial, commercial 
and other applications. Detailed speci- 
fications and dimensional data are in- 
cluded, also photos of installations. 
The Colorado Fuel and Iron Corp. 


484 Pneumatic Products— Catalog 
616E contains 22-pp of comprehensive 
information on company’s pneumatic 


——_ —. 
-= _j 4 


og “He won't talk ~ 


/ to anyone 
t until he can have 


H. Cr," “@ 


- 


products, including filters, regulators, 
lubricators, combination units, air re- 
lief valves, air strainers and acces- 
sories. Specifications are given, as 
well as curves showing performance 
characteristics. Watts Regulator Co. 


485 Hydraulic Press Brakes—Fea- 
tures and applications of company’s 
hydraulic press brakes designed for 
jobbing shops as well as for many 
mass-production operations are de- 
tailed in 8-pp Bulletin 2024-B. Com- 
ponent parts are illustrated and de- 
scribed, clearance dimensions and 
specifications listed. The Cleveland 
Crane & Engineering Co. 


486 Classifying Systems—This bul- 
letin covers major advantages, indus- 
trial applications and design features 
of high efficiency classifying systems 
for efficient separation or dedusting 
of dry powdered materials. Includes 
details on operation, flexibility or ar- 
rangement, power requirements, con- 
struction. Buell Engineering Co., Inc. 


487 Industrial Mixers—Catalog 
B-109 contains 16-pp of application 
and design information on mixers 
for the process industries. Typical 
applications are illustrated and de- 
scribed, and detailed specifications 
included. Mixing Equipment Co., Inc. 


488 Industrial Cooling Towers— 
Design and construction features of 
company’s industrial cooling towers 
utilizing the cross-flow principle are 
detailed in Bulletin G-60. Also de- 





Don't 


scribed are double-flow aquatowers, 
and other equipment. The Marley Co. 


489 Flexible Metal Hose—Featured 
in 8-pp Catalog 188 is a line of flexi- 
ble metal hose, as well as rubber and 
synthetic hose. Detailed specifications 
and dimensional data are included. 
Flexonics Corp. 


490 Compressed Air Products— 
Color-coded for easy product identi- 
fication, 24-pp Catalog 158 contains 
comprehensive information on com- 
pany’s compressed air products, in- 
cluding filters, regulators, lubricators, 
drains and accessories. Details spec- 
ifications, and schematic diagrams. 
Wilkerson Corp. 


491 Industrial Equipment—Fea- 
tured in this 5-pp Bulletin is a line 
of equipment manufactured by this 
company, including such items as 
air release, can filters, capacitors, 
circulating lubrication systems, rate 
of flow controllers, dispensing outfits, 
filters, indicators, lubricating units, 
meters, oilers, pumps, valves, and 
other products. Applications stories 
are included. Bowser, Inc. 


492 Aluminum Alloy Anode—Bul- 
letin TP-115-E describes HP-4, an 
aluminum alloy galvanic anode for 
protection of tanks against sea water. 
Details lower amp-hour cost and 
other benefits afforded and compares 
electro-chemical properties of HP-4 
with zinc and magnesium. Electro- 
Rust-Proofing Corp. 


HARCO 
CATHODIC 
PROTECTION 


let corrosion problems get you down! 


Prevent costly electrolytic corrosion in buried 
or submerged ferrous structures with pre-engi- 
neered Harco Cathodic Protection systems. Let 
the Harco Man show you how a truly nominal 
investment in H.C.P. will produce substantial 
savings in maintenance and equipment replace- 
ment costs. Harco ... leader in the field of 
cathodic protection . . . offers complete job- 
engineered systems, including necessary field 
testing, drawings, materials and installation by 
competent Harco crews . . . plus periodic in- 
spection or maintenance, as required. Call or 
write today for complete information . . 
be glad you did! 


- you'll 


Send for your Harco catalog today! 
THE HARCO CORPORATION 


4604 East 7ist Street « VUkee 35-8787 © Cleveland 25, Obie 
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...@ COMPLETE 
COST-SAVING 
HANDLING 


This handy reference describes Lewis-Shepard’s complete line of 
“manvally-operated,” “intermediate” and “all-electric” equip- 
ment. Here is everything you need for a fully-integrated materials 
handling system. Write today for your free copy of L-S Condensed 
Catalog 80-204, 


LEWIS-SHEPARD* 


746 Walnut Street, Watertown 72, Mass. 
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Designers, Builders and Installers of Ovens to handle any 
industrial process, and built to the exact specifications de- 
termined by our complete engineering analysis of your job 


requirements 


White for our complete : 
General Catalog 


aiser 


| an ee: A TION 
6195 Selkirk Ave., Detroit 11, Mich . WaAlinut 1-3088 
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We make 
TRANSFORMERS 
you CAN'T buy 
ANYWHERE ELSE! 





100 KVA 

single phase 

60 cycle, pri 

mary, 480 volts 
secondary 20/25 
30/35/40 voles, sex 
ondary current 2500 amps 


When you need a transformer for the out-of - 
the-ordinary application, (special voltages, special 
taps, special switching gear) save time and get 
prompt attention by letting Acme Electric engi- 
neers help you solve your problems. Our Special 
Engineering Department has had a wealth of ex- 
perience in building custom-made transformers for 
firms that needed them in a hurry. 


We also build a high quality line of standard 
voltage, dry type transformers from 1/10th to 
225 KVA, single phase; 3 KVA to 750 KVA, 
3 phase. All have features important to long-life 
performance. 

ACME ELECTRIC CORPORATION 
366 Water Street Cuba, N. Y. 
West Coast: 12822 Yukon Avenue Hawthorne, Calif. 


AemeaaiN=Floetric 
T RAW $$ © Oe se. 
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END ALL DRIP AND RUST 
PROBLEMS IN YOUR PLANT 
THESE TWO PROVEN WAYS! 


Industrial plants know Mortell products offer more positive 
protection than any other drip-and-rust preventive. Mainte- 
nance men know that paints or compounds of paint and fish 
oil provide little or no permanent protection. Rust-inhibiting 
NoDrip Plastic Coating is a moisture-proof insulation that 
does stop condensation . . . forms a seamless jacket . . . does 
stop corrosion. NoDrip Tape, with its triple insulating barrier, 
is equally dependable. 


mI 
Large Pipes, Air Ducts, Metal Equipment, Walls, 

Ceilings, Permanently End Condensation Drip, Rust and Corrosion 
With NoDRIP PLASTIC COATING 


The heavy consistency of NoDrip outlasts many coats of paint 
or ordinary rust-preventives. Permanently insulates and pro- 
tects. Applies easily with trowel, brush or special spray. Non- 
toxic, odorless and non-flammable. Resists acid, alkali, brine 
solutions or vapors. Available in 1, 5 and 55 gallon drums. 











For Smaller Pipes or Tubing, Permanently End Condensation Drip, 
Rust and Corrosion With NoDRIP TAPE 


An easy-to-use, wrap-around pipe covering, perfectly pliable, 
cork-filled, completely self-adhering. Forms an air-tight, 100% 
vapor- and moisture-proof jacket. Fits snugly even around tees, 
unions, angles, valves. Cuts maintenance costs—makes out-of- 
the-way storage areas useable—ends slip and slide floor hazards. 
No need for vapor seals, brads, fasteners or tools of any kind. 


At all leading hardware, 
mill supply and plumbing 
Jobbers. For complete 
information and 
technical handbook, 


— 597 Burch Street - Kankakee, Iinols 
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SS NEW ALEMITE HYDRASTAT MODEL 7827-) 


PAINT SPRAYER DESIGNED FOR 
“OPERATION SCAFFOLD!” 


The new Alemite Hydrastat model 7827-J paint 
sprayer is designed specifically for applications 
where firm footing and liftability count. Compact 
size and comparatively low center of gravity make 
the 7827-J perfect for upper story jobs and work in 
crowded shops where space is at a premium. An eye 
built into the pump makes hoisting simple and safe. 
Alemite Hydrastat spraying gives you these big 
benefits: 
@ Less airborne paint residue! You save up to 40% in 


materials! Less clean up! Lower exhaust requirements 
and less fire hazard! 


@ Reduced overspray and bounceback because only 
paint, traveling at high velocity, leaves nozzle. It is con- 
centrated at the point of application. Corners and chan- 
nels are more easily reached with less waste. 


@ Decreased equipment requirements because there is 
less air consumption. Equipment is compact, efficient, 
easily portable. 


@ Greater economy because air is used only to drive the 
paint pump. Air is never mixed with paint. Hydrastat 
uses less air to deliver more paint, more economically, 
than any other system! 


Little wonder that so many more firms are specify- 
ing Alemite Hydrastat! 


Write for free illustrated literature! 


Symbol of mbol o 


S | STEWART-WARN 


[Excellence] CORPORATION | 
Dept. BV-60, 1850 Diversey Parkway, Chicago 14, Ill. 
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ADVERTISERS IN THIS ISSUE 


When writing to advertisers please tell them you saw 
their ad in Plant Engineering—or send us the number 


directly below ad—use the post card in ‘Bulletin Insert." 





Acme Electric Corp. . 
Adam Electric Co., Frank - 
Adoms Co., Inc., R. P. .. 
Aget Manufacturing Co. 
|... ere 
Alan "Wood ‘Steel Go. 


Alemite Division, Stewart- Warner, “Corp. 


Alim Corporation ‘ 
Allen-Bradley Company saimeieuel 
Alloy Steel Products Co. —_ 
Alumi Company of America 





Amerace Cor ion 

American Hard Rubber Div. 
American Air Filter Co. —... 
American Chain & Cable Co. 

Wright Hoist Division 
American Engineering Co. _. 
American Hoist & Derrick Co. 
American Machine & Metals, Inc. 
American Vulcathene Div. 
Anaconda Wire & Cable Co. _. 
Anchor Post Products, Inc. 
Armco Drainage & Metal Products 
Armstrong Cork Company 
Armstrong Machine Works . 
Atlas Chain & Mfg. Co. . 


Barnebey-Cheney Co. 
Bell & Gossett Company 
Belmont Packing & Rubber 
Betz Laboratories, inc. . 
Black & Decker Mig. Co. 
Blaw-Knox Company —._. 
Bowser Inc. .. 
Buell Engineering “Co. ae 
Buffalo Forge Company 
Buffalo Pumps 

Div. of Buffalo Forge Co. 


C & D Batteries, inc. 
Campbell Chain Co. —. ; 
Carboline Company 
Champion Lamp Works 
Chicago Tramrail Corp. 
Chisholm-Moore Hoist Div. . 
Clarage Fan Company - 
Clark Bros. Co. 

One of the Dresser Industries 
Clark-Cutier-McDermott, inc... 
Clayton Mfg. Co. 
Cleco Div. of Reed Roller Bit Co. 
Cleveland Tramrail Division 

land Crane & Engr. 
Cochrane Corp. — 
Colorado Fuel & iron Corp. . oe 
Columbus McKinnon Chain Corp. = 
Combustion Engineering, inc. 
Crane Company .— 
Crouse-Hinds Company 
Cullen-Friestedt Co. 


Darling Valve & Mfg. Co. 
Day Company .. 
Dean Products Inc. .. 
Dearborn Chemical Co. 
De Bothezat Fan Div. 
American Machine & Metal, Inc. 
Diamond Chain Co., Inc. 
Dodge Manufacturing Corp. 
Dow Corning Corporation 
Dravo Corporation 
Dupont de Nemours a Co. mn I. 


Electro Rust-Proofing Corp.. 
Elliott pe ema Plant 





Esso Standaor 
Div. of Humble Oil & Refining Co. 


Faultiess Caster Corp. 
Federal Pacific Electric Co. 


BHI 





Fiske Bros, Refining Co. — 
Flexible Steel Lacing Co. . 
Fiexonics Corporation. 

Flintkote Company 

Foster Company, Ll. 8. 


Gallagher-Kaiser Corp... 
Gardner-Denver Company 
Garlock Packing Company 
Gast Mfg. — 
| tt Cable Corp. 


Electric Compony— 
ay natin, 4-7, 


62-183, eit, 3 

Wiring Devices Dept. 

Lamp Division... a 
General Radio Company 
Globe 

Products Division.....__. 
Goodall Rubber Co. - 
Goodyear Tire & Rubber Co., 
Gould-National Batteries, Inc. 
Goulds Pumps, inc. . 
Greene, Tweed & Co. 


Hagan Chemicals & Controls, Inc. 


Hall Laboratories, inc. 
Harco Corporation... 


Horry Glass Co., 
Hubbell, Inc.. Harvey 


lig Electric Ventilating Co. 
Ingersoll-Rand Company 


Invincible Vacuum Cleaner Mfg. Co. 
ITE Circuit Breaker Co. 37, 7, 


Jeffrey Mig. Company 
Jenkins Bros. 

Jenn-Air Products Co. 
Johns-Manville Corp. . 
Joy Manufacturing Company 


Kerrigan tron Works Co 
Killark Electric Mfg. Co. 
Kollman Mfg. ae 
Kor Corporotion......... 


Le Roi Division 

Westinghouse Air Brake Co. 
Leschen Wire Rope Division 

H. K. Porter Co., Inc. 
Lewis-Shepard Products, Inc. 
Link-Belt Company 
Lubriplate Division 

Fiske Bros. Refining Co. 
Lunkenheimer Co. —.. ee. 
Lyon Metal Products, Inc... 


Manning, Maxwell & Moore, inc. 
Mersh Instrument Co. 

Division of Colorado Oil & Gas Co. 
Master Mechanics Co... 
Mine & Smelter Supply Co... 

Mixing Equipment Co., Inc. 
Mobil Oil Company 
Mortell Company___. 
Mueller Brass Co. 


Natco Corporation 
Nattoast Electric Division 
K. Porter - tac. 


Notienat Engineering Co. 


Oakite Products, Inc. ......... 


Page Fence Association... 
Pannier Corporation 
Partiow Corporation 
Patent Scaffolding Co., Inc. 
Peerless Electric Div. 

H. K. Porter Co., Inc. 
Philadelphia Hoist Div. 
Pittsburgh — — Co. 
Porter Co. H. K. 

Leschen Wine” Rope Div. 

National Electric Div. 

Peerless Electric Division 
Powell Company, William 
Pratt Company, Henry 
Propeliair Division 

Robbins & Myers, Inc. 
Puritan Chemical Company 


Rediant Lamp Corp. 
Rapids-Standard Co., Inc 
Repro-Templets, inc. . 
Resolite Corporation 
Reynolds Metals Company 
Reznor Manufacturing Co. 
Richards-Wilcox Mfg. Co 
Ridge Tool Company 
Robbins & Meyers, inc 

Industrial Motors 
Rockwell Co., W. S. 
Rockwell Mfg. Company 
Rohm & Haas Company 
Rome Cable 

Division of Alcoa 
Ross Engineering, J. O 
Roura Iron Works, inc 
Rowe Methods, Inc. 
Rust-Oleum Corporation 





Serco Company, inc. 
Schrader's Sons, A. 
Sexauer Mfg. Co., J. A 
Simplex Wire & Cable Co 
SKF industries - 

Skil Corporation 

Sly Mfg. Co., W. W. 
Smith & Co., Elwin G. 
Snap-on Tools Corp 
Snap-Tite, lac... 
Spencer Turbine Company 


8-9 


270 
227 
239 
185 
233 
181 
248 
104 
244 


Square D Company._.2nd Cover, 219, 3rd Cover 
205 


Standard Dry Wall Products, Inc 
Standard Oil Co. (Indiana) 
Standard Pressed Stee! Co. 

Steel City Electric Co. 
Stromberg-Carlson Co. 

Sugar Beet Products Co 
Swortwout Fabricators, Inc 


Templeton, Kenly & Co... 
Texaco, Inc. 

Thomas Fiexible ‘Coupling Co 
Torit Mfg. Company 

Truscon Laboratories 

Tube Turns Plastics, Inc 


Viking Pump Co. 
Vogt Machine Co., Henry 


Watts Regulator Company 
Western Insulated Wire Co. 
Westinghouse Electric 


Corp. 
13-14-15, 47, 53 thru 56, rag 83, 102-103, 168-169 


Wheelabrator > enema 
Wheeler Mfg. Co., C. H. 
Wheelock Signals inc. 


Wickwire Spencer Stee! Div. of CFal 


Wide-Lite Corp. — 
Wiegand Co., Edwin L. 
Wilkerson Corporation 
Wiremold Company.___ 
Wright Hoist Division 

American Chain & Cable Co 


Yale & Towne Mfg. Co 
Yarnall-Waring Company 


42-43 
163 
n 
229 
253 
27 


179 
290 


273 
30! 
, 28 
269 


274-278 


216 

7% 
m 
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JENN-AIR Key fine 


POWER ROOF EXHAUSTER | 


40% LOWER 
























































..-.and motor and drive 
are out of air stream! 


Check these other KEY features: 


Maintenance-free spun aluminum housing 


Ten-year-lubricated ball bearing motor 
mounted out of air stream 


Drive with permanently sealed and lubri- 


cated ball bearings = 
The Jenn-Air Key LINE meets the most critical 


Heavy cast iron pulleys, adjustable to permit standards for styling, quiet operation and air mov- 
speed variation ing efficiency . . . it’s the key to better ventilation 
in any roof installation. Centrifugal or axial models. 
Capacities from 725 to 27,000 cfm. Write for Bul- 
letins 60-CK (centrifugal) and 60-AK (axial). 


Belts with long drive centers for extra-long 
wear 


Automatic belt tightening device to assure 
constant fan speed . . . no service call-backs 
for adjustment 





Built-in bird guard 


Hinged curb for damper access (optional) 





JENN-AIR PRODUCTS COMPANY, INC. « 1102 Stadium Drive + Indianapolis 7, Ind. 
For more facts circle 732 on Reply Card 
310 PLANT ENGINEERING 





SAFETY 
RELIABILITY! 


combination starters give you al! these advantages! 


EXTRA SAFETY! e Operating handle per- 
manently attached to switch— eliminates hazard of 
false handle indication. « Double protection against 
opening door with switch“ON.” « Visible Blades on 
switch mean safety you can gee. « Door must be com- 
pletely closed before switch can be operated. 


,REAL RELIABILITY! - Really dust-tight 
-NEMA 5-12 construction keeps out dust and 
¢ volant ¢ Door closes snugly every time—latches at 


both top and bottom to make tight seal. « Simple 
closing mechanism —no complicated linkages to get 
out of adjustment. « Rugged construction through- 
out for extra-long life. 


SO SIMPLE TO USE! « Front operation 
makes ganging easy. « Plenty of wiring space — all 
through-wiring with line terminals at top, load ter- 
minalsat bottom. « Fuseclip-spacing and sizes easily 
changed to simplify horsepower or voltage change. 


Get the Complete Story on the newest, safest, most dependable combination starter available 
Write Square D Company, 4041 North Richards Strec *, Milwaukee 12, Wisconsin 


SQUARE JT) COMPANY 








wherever electricity is distributed and controlled 
For mere facts circle 733 on Reply Card 
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..-.and motor and drive 
are out of air stream! 


Check these other KEY features: 


Maintenance-free spun aluminum housing 


Ten-year-lubricated ball bearing motor 


mounted out of air stream 
Pot. pending 


Drive with permanently sealed and lubri- 


cated ball bearings ' ia 
The Jenn-Air Key LINE meets the most critical 


Heavy cast iron pulleys, adjustable to permit standards for styling, quiet operation and air mov- 
speed variation ing efficiency . . . it’s the key to better ventilation 
in any roof installation. Centrifugal or axial models. 
Capacities from 725 to 27,000 cfm. Write for Bul- 
letins 60-CK (centrifugal) and 60-AK (axial). 


Belts with long drive centers for extra-long 
wear 


Automatic belt tightening device to assure 
constant fan speed . . . no service call-backs 
for adjustment = 


tc 
Built-in bird guard 
Hinged curb for damper access (optional) - 


JENN-AIR PRODUCTS COMPANY, INC. «+ 1102 Stadium Drive + Indianapolis 7, Ind. 
For more facts circle 732 om Reply Card 
310 PLANT ENGINEERING 











SAFETY 
RELIABILITY! 


(D)... design leatlership 


Only Square D's new 
combination starters give you all these advantages! 


EXTRA SAFETY! - Operating handle per- 
manently attached to switch— eliminates hazard of 
false handle indication. « Double protection against 
opening door with switch“ON.” « Visible Blades on 
switch mean safety you can see. « Door must be com- 
pletely closed before switch can be operated. 


REAL RELIABILITY! - Really dust-tight 
—NEMA 5-12 construction keeps out dust and 
coolant « Door closes snugly every time—latches at 


both top and bottom to make tight seal. « Simple 
closing mechanism——no complicated linkages to get 
out of adjustment. « Rugged construction through- 
out for extra-long life. 


SO SIMPLE TO USE! -« Front operation 
makes ganging easy. « Plenty of wiring space — all 
through-wiring with line terminals at top, load ter- 
minalsat bottom. « Fuseclip-spacing and sizes easily 
changed to simplify horsepower or voltage change. 


Get the Complete Story on the newest, safest, most dependable combination starter available 
Write Square D Company, 4041 North Richards Strec ', Milwaukee 12, Wisconsin 


Le 








wherever electricity is distributed and controlled 
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NEW 


SAFETY 
SWITCHES 


Circuit Breaker 
Power Ratings 
Fusible Switch 


Interrupting 
Capacity... 
Give Multiple 
Protection 


They’re built like circuit breakers! These new switches stand at the head of their class in 
safety switch design. Get top marks in circuit protection with all these PLUS features: 


Instantaneous contact action PLUS Visible blades for safety 
High current carrying ratings PLUS High current interrupting capacities 
Low maintenance cost PLUS Low initial cost 
De-ionizing arc chutes PLUS Silver alloy contacts 
Fingertip operation PLUS Large handle—clearly visible ‘‘ON’’-“‘OFF”’ 


There’s a complete line of safest, coolest, heavy-duty Type A 
Switches from 30a to 1200a. See your authorized FPE dis- | COMMON SENSE NEUTRAL BARS 
tributor or write for Bulletin #1240. Federal Pacific Electric | a tyr Siecys instelled at no charge On 


Company, General Offices: Dept. 460, verartehe New Jersey | switches 400A thru 1200A, the neutral 
assembly is separately packaged for in 


Tt st in Electrical C ntrol, Distr ' n and P wer staliation when required 


~The Be 


Equipment 


ee PACIFIC ELECTRIC COMPANY 


ated with Corneli-Dubilier Electric Corporatio 
For more facts circle 734 on Reply Card 











